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Abstract

What is good care?People living with chronic diseases are confronted with this question
throughout their lives, constantly searching for an answer. The impairments associated with such
illnesses are often experienced as a reduction in quality of life. Mitigating or overcoming these
impairments is the goal of good care. A central component of this care are treatment technologies
thatalign with patients’ needs. One might assume that the strong regulation and powerful medical
technology industry typically ensure this alighment. However, this research, using the example of

Type 1 Diabetes (T1D), shows that this is not always the case.

T1D is a chronic metabolic disorder in which the pancreas is not able to produce insulin, a
hormone essential for regulating blood glucose levels. For patients, this means navigating a highly
demanding daily routine, especially in terms of manually regulating blood sugar levels by insulin
injections. But what if there was a technical system that could imitate the function of the
pancreas? This is precisely the idea pursued for over a decade by the patient activism movement
OpenAPS. Its members hack conventional medical devices and reassemble them into a so-called
Artificial Pancreas System (APS). These Loop systems allow for highly automated insulin delivery
based on real-time glucose measurements. In this way, people with T1D become what one might
call pan-creative patients: they address the chronic condition at the root of their illness with

creative, innovative approaches.

Even though the medical industry has since followed by offering commercial systems for
automated insulin dosing, there are still patients who use a DIY Loop instead of these commercial
alternatives. Based on qualitative interviews with DIY Loop users in Germany, this research
investigates two main questions: What motivates people with T1D to make this choice? And what
specific challenges emerge from this choice, particularly in their interactions with other actors in
the healthcare system? When opting for a DIY Loop, users continue to interact with for example

healthcare professionals and insurance providers in context of their diabetes treatment.

This research draws on theoretical concepts from Science and Technology Studies. The Social
Construction of Technology (SCOT) offers a technically oriented lens focused on the DIY Loop as
a technological artifact. From this perspective, people with T1D are understood as a relevant
social group with specific requirements. The DIY Loop can thus be interpreted in terms of its
perceived functional advantages over commercial treatment devices. Moreover, from a SCOT
viewpoint, DIY Loops prevent a premature closure of existing treatment technologies. DIY users

demonstrate that alternative artifacts are still possible.



A second theoretical lens is offered by the Logic of Care, which critically interrogates the notion
of “choice.” The chosen technology does not exist as a neutral tool but is embedded in a complex
socio-material constellation. The Logic of Care contradicts the assumption that patients merely
have to choose the right device from a preexisting portfolio — especially in this case where

appropriate commercial options do not exist or do not meet patients’ criteria.

This study shows how people with chronic diseases articulate their needs for treatment
technologies by creating them themselves, due to a lack of suitable options provided by the
healthcare industry. The technologies they use serve as bridges toward an improved quality of life
in the context of care. In doing so, DIY users show an alternative pathway outside of established
structures of the healthcare system which does not offer adequate solutions. Users of DIY Loop
systems thus also point to a new way of thinking — namely, a more individualized and patient-
driven approach regarding care in technological terms. But by doing this, they confront new and

previously unfamiliar challenges and responsibilities.



Abstract (German)

Was ist gute Sorge? Menschen mit chronischen Erkrankungen sind ihr Leben lang mit dieser Frage
konfrontiert und standig auf der Suche nach einer Antwort. Die mit solchen Erkrankungen
einhergehenden Beeintrachtigungen werden haufig als Reduzierung der Lebensqualitat
empfunden. Diese Einschrankung zu reduzieren ist das Ziel von guter Sorgearbeit. Ein zentraler
Bestandteil hierbei sind Behandlungstechnologien, die mit den Bedurfnissen der Patient:innen
Ubereinstimmen. Man kénnte annehmen, dass durch strenge Regulierungen und eine starke
Industrie im Bereich der Medizintechnik genau diese Ubereinstimmung sichergestellt wird. Dass
dies nicht immer der Fall ist, zeigt diese Arbeit am Beispiel von Menschen mit Typ 1-Diabetes

(T1D).

T1D ist eine chronische Stoffwechselerkrankung, bei welcher die Bauchspeicheldrise nichtin der
Lage ist, das Hormon Inuslin zu produzieren, welches zur Regulierung des Blutzuckerspiegels
benotigt wird. Fur Patient:innen bedeutet dies im Alltag ein hohes MaB an Herausforderungen,
insbesondere durch die manuelle Regulierung des Blutzuckerspiegels durch Insulininjektionen.
Was aber ware, wenn es ein technisches System gabe, welches die Funktion der
Bauchspeicheldrise imitiert? Genau diese ldee verfolgt seit gut einem Jahrzehnt die
Patient:innen-Aktivismusgruppe  ,OpenAPS“  lhre Mitglieder hacken konventionelle
Medizingerate und bauen daraus sogenannte Artificial Pancreas-Systeme (APS) zusammen.
Diese auch ,Loop“ genannten Systeme ermoglichen eine zum groBen Teil automatisierte
Insulindosierung auf Basis des aktuellen Blutzuckerspiegels. Menschen mit T1D werden
gewissermaBen zu pan-creative patients: Sie begegnen ihrer chronischen Erkrankung mit

kreativen Innovationen.

Obwohl die Medizintechnikindustrie inzwischen kommerzielle Systeme zur automatisierten
Insulinabgabe anbietet, nutzen manche Patient:innen weiterhin ein DIY-Loop-System anstelle
dieser kommerziellen Alternativen. Ausgehend von qualitativen Interviews mit DIY-Looper:innen
in Deutschland untersucht diese Arbeit zwei zentrale Aspekte: Was motiviert Menschen mit T1D
zu dieser Entscheidung? Und welche spezifischen Herausforderungen ergeben sich daraus -
insbesondere in der Interaktion mit anderen Akteuren des Gesundheitssystems? Denn auch wenn
sich Patient:innen fur ein DIY-Loop entscheiden, stehen sie im Rahmen ihrer Diabetesbehandlung

weiterhin in Kontakt mit beispielsweise Arzt:innen oder Krankenkassen.

Diese Arbeit stitzt sich auf theoretische Konzepte der Science and Technology Studies. Die Social
Construction of Technology (SCOT) bietet eine technikorientierte Perspektive auf das DIY-Loop

als technologisches Artefakt. Aus dieser Sichtweise werden Menschen mit T1D als relevante
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soziale Gruppe mit spezifischen Anforderungen verstanden. Das DIY-Loop lasst sich somit im
Hinblick auf seine wahrgenommenen funktionalen Vorteile gegentiber kommerziellen Geraten
interpretieren. Dartber hinaus stellt das DIY-Loop aus SCOT-Perspektive eine Verhinderung eines
verfruhten closure bestehender Behandlungstechnologien dar: DIY-User zeigen, dass alternative

technologische Artefakte weiterhin méglich sind.

Ein zweiter theoretischer Zugang ergibt sich aus der Logic of Care, welche den Begriff der ,,WWahl“
kritisch hinterfragt. Das verwendete Gerat ist kein neutrales Werkzeug, sondern eingebettet in
eine komplexe soziomaterielle Konstellation. Die Logic of Care widerspricht der Annahme, dass
Patient:innen lediglich das passende Gerat aus einem vorgegebenen Repertoire auswahlen
mussen - insbesondere in diesem Fell, in dem geeignete kommerzielle Optionen entweder nicht

existieren oder nicht den Anforderungen der Patient:innen fur eine gute Sorgearbeit entsprechen.

Diese Arbeit zeigt, wie Menschen mit chronischen Erkrankungen ihre technologischen
Bedurfnisse artikulieren, indem sie mangels passender Angebote der Gesundheitsindustrie ihre
eigenen Losungen schaffen. Die von ihnen genutzten Technologien fungieren im Rahmen der
Sorge um sich selbst als Bricken hin zu einer verbesserten Lebensqualitat. Auf diese Weise
zeigen DIY-Nutzer:innen einen alternativen Pfad jenseits der etablierten Strukturen des
Gesundheitssystems auf, das ihnen aus ihrer Perspektive keine adaquaten Losungen bieten kann.
Hierdurch zeigen die Nutzenden eins DIY-Loops auch eine neue Denkweise auf, ndmlich der eines
individualisieren Ansatzes in der care von chronischen Krankheiten auf technologischer Ebene.
Zugleich setzen sie sich hierbei aber auch neuen, bisher ungewohnten Herausforderungen und

Aufgaben aus.
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1. Diabetes: Towards the idea of an artificial pancreas

Imagine going to bed every night and having to worry about not waking up again. Dana Lewis, a
type 1 diabetes patient from the USA, faced this potential danger every night. She was plagued by
fears of experiencing low blood sugar levels at night because of her diabetes. While the constant
glucose monitoring (CGM) system attached to her body had an alarm function for low blood sugar,
the alarm sound was too quiet for Lewis, preventing her from waking up at night. When she
reached out to the CGM manufacturer requesting a louder alarm, she was met with a lack of
understanding. The company saw no need for such a feature and had no plans to improve the
alarm function to meet Lewis' needs. But even if the manufacturer had been motivated to make
improvements, the lengthy approval process by the Food and Drug Administration (FDA) for new
medical devices in the U.S. would have meant several years before a new, improved device could

become available.

In 2013, this circumstance led Lewis to hack her CGM, enabling her from that point onward to be
awakened, when necessary, by a sufficiently loud alarm tone on her smartphone. This marked the
birth of the so-called #WeAreNotWaiting movement (Hussain & Lewis, 2020; Martin, 2017). Using
the hashtag — what can be seen as a call to action directed at medical device manufacturers and
regulatory authorities — diabetes patients expressed their frustration and dissatisfaction on social
media regarding existing medical devices and exchanged ideas. Rather than accepting what they

saw as inadequate and slow-paced innovations, a spirit of self-reliance emerged.

The movement’s activities lead to the development of a novel form of treatment technology not
previously offered by commercial device manufacturers: the so-called Loop system for
automated insulin delivery. Although commercial manufacturers have since followed suit and
now offer comparable automated insulin delivery systems, a significant number of patients with
type 1 diabetes continue to use DIY systems. This very circumstance forms the starting point of

this research.

Before delving into this in greater detail, | will first outline the fundamentals of diabetes as a
medical condition and its treatment by insulin therapy, with particular attention to the care
routines this entails for patients. | will then describe the principles and basic functioning of a DIY

Loop system, before presenting the specific focus of my research.
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1.1. Diabetes type | as chronic disease and its’ treatment

1.1.1.Insulin as treatment form for diabetes

Diabetes is a chronic metabolic disease in which the body is unable to properly regulate blood
sugar levels (Knox, 2020; Rosenfeld, 2002). For regulation insulin is needed, a hormone which is
in healthy state produced in the pancreas. When having nutritional intake, it ensures that the
sugar isreleased from the blood to the cells in the human body, where it can be processed further.
But if the pancreas is limited in its ability to produce any or sufficient levels of insulin (type 1
diabetes) — or if the body is resistant to the hormone and does not react appropriately (type 2
diabetes), your body is not able to release the sugar absorbed by nutrients into the bloodstream
to the body's cells. If not treated properly, diabetes can lead even to death. Therefore, people with
type 1 diabetes need to take insulin in the form of injections, while people with type 2 diabetes
need to take other medications to regulate blood sugar levels (Knox, 2020). In this thesis, | will
refer only to the former, type 1 diabetes (T1D). Even if, for the sake of simplicity, | only refer to

diabetes without specifying a certain type, | mean type 1 in this work.

The cause of diabetes - the lack of insulin in the human body — was discovered in Canada in the
1920s by two researchers, Frederick Grant Banting and John James Rickard Macleod (Pannett &
Roubein, 2022; Rosenfeld, 2002). Since then, mainly the way of producing insulin changed. In
general, there are three types of insulin so far: human, animal and analog ones. The production
method for animalinsulin continued for a long time until a new form was established in the 1980s:
human insulin is produced using recombinant DNA technology. In this process, the genes for

human insulin are inserted into bacteria, which are then used to produce insulin (Knox, 2020).

1.1.2. Controlling blood glucose level

Despite the different forms of insulin, the treatment of T1D patients is essentially the same as it
has been since the discovery of insulin a good hundred years ago. This is why the disease remains
a daily challenge for patients still today, given the associated impairments in daily life and insulin
management. “Management” respective “self-management”, but also “chronic homework” as
the literature calls it, are by no means exaggerated terms here, as will be visible in the following
(Braune et al., 2022; Lucherini, 2016; Mattingly et al., 2011; Nicolucci et al., 2013; Nielsen et al.,
2016).

Essentially, this so-called (self) management can be seen as a constant alternation between
measuring the blood glucose level and injecting insulin to keep the blood glucose level within the
target range. If the blood glucose level is too high, insulin must be injected, whereby the amount

of insulin rises with the deviation of the blood glucose level from the target range. Otherwise, this
13



condition can lead to potentially fatal hyperglycemia to the patient. On the other side, it can also
happen that the blood glucose level is too low: In this case, sugar must be taken in the form of
nutrition to correct the blood sugar level upwards, otherwise there is a risk of hypoglycemia. Self-
management therefore means continuously balancing the blood sugar levelin the range between
upper and lower limits by the surrounding activities. Insulin is used for downward correction,
nutritional intake for upward correction. A distinction is made between two types of insulin
dosage: There are the “basal rate” as a basic quantity distributed throughout the day and “bolus
rates”. The basal rate covers the basic insulin demand, whereas the bolus rate is adjusted to the
respective meal and is injected shortly beforehand to compensate for the sharp rise in blood

glucose levels caused by the meal.

1.1.3. Evolution of diabetes technologies

The determination of the current blood sugar level is carried out using technical devices. For a
long time, invasive testing was standard (Wiedemann, 2019). Here the patient had to stick their
finger several times a day and check their blood glucose levels using test strips which were fed
into a measurement device. The device then displayed the blood glucose levelin one of the above-

mentioned units (see Image 1).

Today, the invasive measuring by taking a drop of blood is still used, but other technologies had
been established during the last decades. One of them is CGM. This is a sensor which gets
invasively attached to the patient's skin where it then remains on the skin for several days to a few
weeks before it gets replaced. It provides a current glucose level down to the minute, which can
be displayed on a control unit or mobile phone (see Image 2). By that the patient can constantly

access the current blood glucose level without pricking into one’s finger.

14



Image 1: Invasive measuring using a test stripe

(Ganguly, 2015)

Image 2: Continuous Glucose Meter by the sensor on the

skin and the display device (Sjo, 2016)

For administering insulin there are also different types of devices. The so-called insulin pen

resembles a pen or fountain pen in shape and has a small needle, allowing insulin to be injected

into the tissue by placing the pen against the skin (see Image 3). Alternatively, there are also insulin

pumps, which are worn continuously on the body. The pump has a larger reservoir of insulin and

delivers it into the patient's fatty tissue via a tube and needle. The amount of insulin can be

adjusted using the pump's control device (see Image 4).

Image 3: Insulin pen (Wesalius, 2018)

Image 4: Insulin pump that can be attached to the body
(Svec, 2014)
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1.1.4. Diabetes management as constant care work

Even if the tasks as such can be regarded as routine for diabetes patients due to its regularity, the
activity always requires close attention. This is because the quantities of needed insulin cannot
be defined per se, but depend on a variety of factors, such as: What activities does a person do
on a given day, what does the person eat and how quickly does the body process the nutrients

contained in the food? How warm is it that day? Is the person possibly stressed?

This is because the human body's metabolism does not always work in the same way. Instead, it
is influenced by internal and external factors. Stressful situations, for example, can also cause
blood sugar levels to develop differently than usual. The same applies to particularly warm
weather, for example. If you managed well on previous days with roughly the same amount of
insulin, a particularly hot summer day or stress can cause enormous deviations today. The

disease and treatment with insulin are therefore linked to a certain degree of unpredictability.

In addition, the time and duration of action of the injected insulin must be considered. This means
that the blood glucose level is not immediately regulated once the injection has been given.
Instead, insulin needs time to take effect and lasts for a certain amount of time, thus continuing
to reduce the blood glucose level. Let's take the example of an insulin patient who wants to go for
a run and has previously injected themselves a dose of insulin. The physical activity causes the
blood glucose level to drop more than normal. In addition, the previously injected insulin
continues to have an effect and causes the blood glucose level to drop. This overall sharp drop in
blood glucose levels can lead to hypoglycemia in the patient. In this respect, the patient must
already consider the planned run when injecting the insulin beforehand and use less insulin
accordingly. You may also have to give up spontaneous runs because you simply didn't think

about it when you injected insulin beforehand.

Due to the disease, people with T1D are in a continuous process of care work. The treatment of
the condition demands attention that patients cannot escape from. Otherwise, there is a risk of
potentially fatal consequences. The disease is also associated with the fundamental risk of
secondary diseases, which are intensified by frequent and severe deviations in blood glucose
levels. In this respect, not fulfilling this care work has enormous further health and even fatal
consequences. Neither does this care work stop at the sleeping patient — or let's say the patient
who wants to sleep — because blood glucose levels also need to be monitored at night. The
previous evening meal, for example, can lead to nocturnal hyperglycemia. In this case, the patient

not only has to inject insulin at night but is also troubled of intensified urge to urinate. The night's
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rest is gone and with it the recovery the next morning, which in turn can have an impact on

everyday life, work, private and social life.

1.1.5. Still today: Diabetes as challenge and source of risks for patients

The previous explanations already show: Diabetes patients are faced with a complex bundle of
tasks to manage their chronic disease (Walsh et al., 2015). This is accompanied by a certain
mental and psychological strain; these tasks mean constant stress and less flexibility coupled
with the ongoing risk of incorrect dosages and health complications (Burnside et al., 2020; Omer,
2016). Inthis respect, diabetes is also a very personal disease in which one is largely left to one's
own efforts, as day-to-day management is one's own responsibility (Heinemann & Lange, 2020).
But at the same time, this disease-related care work is embedded in a socio-material
constellation as it produces an intertwined network of human and technical-material actors, like
for example the patients themselves, health professionals, body routines, economic
situatedness, biomedical knowledge arrangements, social relationships, health insurances,
medical law, daily routines and situations, emotions — and of course the used technology. All
these layers and actors produce a complexity regarding the care work that may not be visible at

the first glance (Wiedemann, 2019),

Not to be forgotten are the burdens caused by external factors, such as the stigmatization that
often accompanies chronic diseases (Becker, 1994; Mattingly et al., 2011). For this reason,
diabetes patients may well perceive their chronic disease as a constant challenge and reducing
their quality of life (Braune et al., 2022). Basically, the tasks that the pancreas performs in a
healthy person must now be actively performed by the patient themselves by “think[ing] like a
pancreas” (Plotnick & Henderson, 1998) or “doing pancreas” (Wiedemann, 2019). The in a healthy
state by the pancreas in a for the human not perceivable way performed process of managing the
blood glucose level has to be externalized by diabetics to the outside from their body and be
enacted as an active act by themselves. Although treatment devices have been improving and
already simplified daily treatment compared to previous technologies, repetitive routine tasks

remained for diabetes patients.

In this respect, any advancement in treatment modalities represents a potential improvement in
the circumstances of affected individuals — coupled with a reduction of risk. This could mean:
better health, less effort and stress, and an improvement in one's overall quality of life (Burnside
et al., 2020; Heinemann & Lange, 2020; Kaziunas et al., 2018). This could be in the mere fact that
the calculation of insulin dosage is primarily calculated automatically and thus the effort required

for this is significantly reduced to the patients, they have a better night's sleep due to the
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elimination of regular checking of their blood glucose levels and corresponding insulin dosages,
and overall, a lower risk of hypoglycemia. In this respect, the question arises: Can the missing
functions of the pancreas be imitated by a kind of artificial pancreas in order to relieve the patient

of the tasks resulting from the disease?

1.2. The path towards a DIY Loop system

1.2.1. Hacking commercial Diabetes Technologies: OpenAPS

The idea of an artificial pancreas, which automatically doses insulin and regulates blood sugar
levels, is not new; it has existed for several decades. However, in the early 2010s, it took concrete
form as the Artificial Pancreas System (APS) — not by the healthcare industry, but through the

patients themselves (Hussain & Lewis, 2020).

The case of Dana Lewis described at the beginning of my work, who was plagued by the fear of
having a potential life-threatening hypoglycemic at night due to the insufficiently loud alarm of her
commercial CGM and who hacked this very device to resolve this. This marked the beginning of

the #WeAreNotWaiting movement which led to the open-source project OpenAPS.

The principle of OpenAPS is to create a system for automated insulin dosing using commercially
available devices. The previously independent components of CGM and insulin pump are linked
to each other so that insulin dosing by the pump can be automated based on the blood glucose
measurements from the CGM (Hussain & Lewis, 2020). To achieve this, members of the OpenAPS
community had to "hack" the devices — meaning they had to overcome the proprietary structure
of the devices and create alternative access to its data and controls beyond the officially provided
functions offered by the manufacturers (Delgado & Callén, 2017; Kaziunas et al., 2018). Using only
the official functions, the recorded blood sugar values remained within the CGM or the
compatible control devices and smartphone apps of the manufacturer. However, the collected
data could not be further utilized and were thus limited to the functions provided by the
manufacturer. Likewise, the insulin pump could only be controlled officially using its designated

control device.

The OpenAPS community was able to access and use the blood sugar values from the CGM and
control the insulin pump. However, a bridge had to be created between the CGM and the pump to
facilitate communication between the two devices and calculate the required insulin dosage
based on blood sugar measurements. Initially, a mini computer, known as a Raspberry Pi, was
used for this purpose. It ran a program that calculated and initiated the necessary insulin dosage

based on the measurements (West & Lewis, 2016). This application, the very core of the system,
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was developed by the members of the OpenAPS community themselves (Litchman et al., 2020;
Nightscout Foundation, n.d.). The mini computer has since been replaced by smartphones, and
the application now runs as an app on these devices (see Image 5). As aresult, two branches have

emerged for Android and Apple smartphones: "Android APS" and "iOS Loop" (Crocket, 2020).
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Image 5: The basic principle of an OpenAPS system: The CGM and the
insulin pump are connected to the smartphone running the APS app. The
APS app records the values from the CGM and calculates and initiates

the insulin dosage using the pump based on this (JDRF, 2023)

Based on the blood sugar values measured by the CGM, the Loop system administers insulin to
the patient via the pump, which in turn affects the patient's blood sugar levels. This setup is also
referred to as a "hybrid Loop": The difference from a "full Loop" is that the user must still actively
interact with the system for safety reasons. For example, they need to enter information about
meals, meaning the APS does not function entirely without the patient’s intervention (AndroidAPS,

2023).

Based on this setup, the #WWeAreNotWaiting community made a significant step towards the idea
of an artificial pancreas in technological terms. They could map the repetitive and entangled
principle of measuring, calculating and dosing to an external technological device. It is
noteworthy that the Loop system did not make the T1D-related care work disappear from the
patients, but it met far better their needs than the commercially available diabetes management

devices at the time.

1.2.2.Looping as activity of self-care

The term "Loop system" is synonymous with APS or OpenAPS. In the following sections of this
work, | will primarily use the term Loop system. In my opinion, this term beautifully illustrates the

interplay between the human body and the APS as an external entity. The human body and the
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technology are intimately entangled (Forlano, 2016). They are in a constant dialogue and form a
mutually influencing cycle — or a “symbiotic relationship” (Garfinkel, 2021). This interaction
evokes the image of a cyborg, a fusion of biological and technological functions — very much in
line with the concepts explored in Science Technology Studies (STS) by Haraway (Kaziunas et al.,
2018). Such a cyborg extends a human being with the natural characteristics and abilities by
additional ones through the functions of the machine (Haraway, 1994). Brantly also mentions this
metaphor, but at the same time prefers the term "biotechnological organisms", i.e. the
"dependency of the biological organism (human body) on biomedical technologies, their

integration, and inseparability" (2023, p. 89).

Furthermore, | prefer the term "Loop" in my study because through my research and interviews |
realized that the community predominantly uses "Loop" rather than "APS". | want to account for
this terminology in my work, particularly from an STS perspective, considering the DIY APS
community as a form of a thought collective (Fleck, 1979). This collective is also reflected in a
shared language and, consequently, in the use of common terminology. Similarly, within the DIY
Loop community, the term "Loop" is nhot only used to describe the system itself but also as a verb:
"looping" to describe an activity. This shifts the focus from the Loop system as an artifact to a
process. The patient is "looping", actively engaging in a practice with the help of the Loop system

as part of the care work.

On one hand, this perspective once again highlights the interplay between the human actor and
the Loop system. At the same time, it introduces a temporal perspective on the use of a Loop
system: using a DIY Loop is not just about adopting an additional artifact within diabetes
management. Instead, it leads to new, ongoing activities and relations in managing one’s
condition. This perspective is also central to my research questions. For this reason, | will

primarily use the terms “Loop system” and the activity of Looping throughout the rest of this work.

1.2.3. Building a Loop as individual task

For a Loop system, the commercial components —the insulin pump and CGM - are combined into
a complete system by connecting them to a smartphone running the Loop app. However, this app
is not available as a ready-to-use application in the Apple App Store or Google Play Store, as is
common with regular apps. Instead, every user must build the app themselves and transfer it to
their smartphone. The DIY Loop community provides the necessary source codes, which users
can use to create the app on their own (Oliver et al., 2019). The reason for this lies in legal
regulations: In its functionality, the Loop app for Android and iOS is classified as a medical device

because itis directly involved in patient treatment. The app makes decisions about the amount of
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insulin to be administered. This action could potentially be life-threatening, for example, if too
much insulin was administered (Burnside et al., 2020). This raises liability questions, such as who
would be responsible in the event of an incorrect treatment and resulting complications. If a fully
functional app was distributed, the originators — meaning the members of the DIY community — would
legally be considered distributors of a medical device and held accountable. Additionally, the
distribution of medical devices requires regulatory approval (see 3.1). By providing only the source
code instead of a ready-to-use app, this legal issue is avoided, as the source code itself is not
classified as a medical device. Instead, each user, by compiling and installing the app, creates their

own medical device in the legal sense.

CHANGE LA G @ / Welcome to the AAPS documentation O Edit on GitHub
Change language

CETTINGSTARTED Welcome to the AAPS documentation
Safety first

What is a closed loop system

What is a closed loop system with AAPS

Docs updates & changes

CGM/FGM choices
Pump choices

Module

(e

Building the APK

Update to a new version or branch

Troubleshooting
AAPS is an open source app for people living with insulin-dependent diabetes that acts as an

artificial pancreas system (APS) on Google Android smartphones. The main components are
different openAPS software algorithms which aim to do what a living pancreas does: keeping blood
sugar levels within healthy limits by using automated insulin dosing (AID). Additionally, you need at

Hints and Checks after update to AAPS
3.0

Checks after update to AAPS 2.7

Install git least a supported and FDA/CE approved insulin pump and continuous glucose meter.

Troubleshooting Android Studio
RGeS The app does not use self-learning artificial intelligence. Instead, the calculations of AAPS are based
on the individual