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Scope & Introduction
Within the study programs BIOMEDICAL ENGINEERING (BACHELOR) and BIOMEDICAL
ENGINEERING SCIENCES (MASTER) a series of courses was established that use elements of
project based learning in groups. We see a clear benefit in these formats, as knowledge only
generates progress if it is used in practice.

Our experience is remarkable in that many projects exceeded our expectations by far. We saw
students show off their results at international conferences, workshops and publish articles in
journals. Fresh forces approaching real world challenges generate a strong innovation drive.
This has impressed even longstanding veterans from research and industry.

In the past years we spent a lot of effort in the process of finding project topics and then linking
them to groups of students in the courses. It then occurred to us that the projects and individuals
better speak for themselves. The Project Exchange will therefore enable direct contact between
all involved and serve as a platform for connecting external partners, lecturers and students at
different stages of their career.

What exactly is the PROJECT EXCHANGE?
The Project Exchange provides information on several levels:

� Which courses are engaging, what are the specific goals, procedures and timelines

� Which results were generated by ongoing and finalized projects

� Which new ideas are on the market and open for cooperation

Based on this information we can then discuss and make decisions for our future:

� Choose a topic for your team project

� Assemble a team around your idea

� Know more about the specific area where you want to be an expert in the future

The Project Exchange therefore starts with presentations from existing projects and courses
in the study programs. It further highlights new ideas to be elaborated in the future. Finally
discussions will take place in small groups on the projects, ideas and teams that are represented.
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Biomedical Project Exchange – Program

Venue
Fachhochschule Technikum Wien
Höchstädtplatz 6, 1200 Wien
Lecture room F0.02

Detailed travel instructions are available at
http://www.technikum-wien.at/standorte-kontakt/
der-hauptstandort-der-fh-technikum-wien-am-hoechstaedtplatz/

Date, time, schedule
Friday, 16th September 2016

Time Topic Who
14:30 Welcome, setting up Technikum Wien, lecturers
14:45 Introduction on all of us, on courses and

projects.
Technikum Wien, lecturers

15:00 Poster presentations from finalized student
projects. Ideas for further work.

Students of MBE, 3rd Semester

15.45 Presentations from ongoing work in student
projects.

Students of BBE, 5th Semester

16:25 Presentations of new incoming ideas. Partner institutions from research and
industry, Technikum Wien lecturers

16:55 Parallel session!: Project puzzle: People
meet projects. Discussion according to
individual interests.

Students of MBE, 1st Semester, Super-
visors

Parallel session!: Methods of scientific
research – Kick-off

Students of MBE, 3rd Semester

17:35 Final round, summary. Technikum Wien lecturers

Contact
Stefan Sauermann stefan.sauermann@technikum-wien.at
Andreas Drauschke andreas.drauschke@technikum-wien.at
Michael Windisch michael.windisch@technikum-wien.at
Mathias Forjan mathias.forjan@technikum-wien.at

2



Benefits

For MBE and BBE students
� Students will strengthen their networks to companies and research partners already closely

related to Technikum Wien.

� They will make contact to students in other courses and programs. Students may join
existing teams. Existing teams will find new talented team members, adding strength to
their own projects.

� Receive inspiration and ideas to kick start the individual bachelor‘s and master‘s thesis.

For all students
� Approaching graduation and the job market students will strengthen their networks to com-

panies and research partners already closely related to Technikum Wien.

� Towards their individual bachelors and master’s thesis students receive inspiration, contacts
and ideas to kick start their work.

� At any time students will make contact to students in other courses and programs. Stu-
dents may join existing teams. Existing teams will find new talented team members, adding
strength to their own projects.

� Students in the early semesters will get a clearer idea where a career in the fields of medical
devices and software may lead.

For research institutions and companies
� Make contacts to students, lecturers and study programs in the biomedical engineering

fields, right in the region of Vienna, close to your home base.

� Learn about windows of opportunity for cooperation. What is underway in the university,
where can we expect new developments, . . . .

� Provide input to study programs, so that future graduates will be even more productive in
your company.

3



Programs and courses involved
Courses from two programs are part of the activity:

� Biomedical Engineering (BBE, Bachelor)

� Biomedical Engineering Sciences (MBE, Master)

Biomedical Engineering (BBE, Bachelor)

Becoming familiar (3rd Semester)

In this semester students decide which specialization they will choose. The BBE program offers
four specializations. The Project Exchange covers two of them. Students from the 3rd semester
are invited to the Project Exchange in order to get a clear idea of the topics that they might
encounter in the future. This is part of the following courses::

� Introduction to Medical and Hospital Technology

� Introduction to Medical Imaging and Data Engineering

Conducting group projects in the 4th and 5th Semester

In these semesters within the BBE program consecutive group projects take place focusing on
two areas:

� Software development: Medical Data Engineering, Medical Imaging and Analysis, and
Safety and Communication in Medical Data Engineering.

� Medical devices: Biological Signals and Medical Sensors 1, Bioelectrical Signals and Med-
ical Sensors 2.

Biomedical Engineering Sciences (MBE, Master)

Conducting group projects in the 1st and 2nd semester

� Project-Related Teamwork 1, Project-Related Teamwork 2, covering topics on both software
as well as medical devices

4



Peer Review Process

In the Summer Semester

DATE ACTION ACTORS

20th April Upload 1st version of Group Paper (2 pages) into Documen-
tation system of the course. Students will give feedback on
papers of other groups

Students

1st May Upload 1st revised version of Group Paper into Documentation
system of the course.

Students

until
7th May

Feedback by course lecturers during course units in plenum
for all groups.

Course
lecturers

20th May Upload 2nd version of Group Paper into Documentation sys-
tem of the course. Scientific jury will give feedback for further
revision.

Students,
Scientific

board
until

7th June
Feedback by scientific board via email to student groups for
final revision.

Scientific
board

20th June Upload 3rd and FINAL version of Group Paper into Documen-
tation system of the course. This is the camera ready contri-
bution, which will be used for grading and publication in the
Project Exchange-Proceedings.

Students

In the Winter Semester

DATE ACTION ACTORS

6th November Upload 1st version of Group Paper (2 pages) into Documen-
tation system of the course. Students will give feedback on
papers of other groups

Students

13th November Upload 1st revised version of Group Paper into Documentation
system of the course.

Students

until
20th November

Feedback by course lecturers during course units in plenum
for all groups.

Course
lecturers

6th December Upload 2nd version of Group Paper into Documentation sys-
tem of the course. Scientific jury will give feedback for further
revision.

Students,
Scientific

board
until

20th December
Feedback by scientific board via email to student groups for
final revision.

Scientific
board

12th January Upload 3rd and FINAL version of Group Paper into Documen-
tation system of the course. This is the camera ready contri-
bution, which will be used for grading and publication in the
Project Exchange-Proceedings.

Students
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Deadlines & organization details
This event targets to enhance the cooperation on innovative topics in the fields of device and
software development for medicine. We want to prepare for the event and capture what has
happened. A basic organizational structure will help us to get the most out of the limited time we
all have.

Submission of new project topics

Persons who intend to start a new team project submit a one page project outline using the
provided template available from the organizers.

Deadline: July 15th, 2016 to mathias.forjan@technikum-wien.at.

Submission of project result extended abstracts

Ongoing and finalized projects submit a 2 page paper using the provided template of their lec-
tures.

Deadline: according to review process.

Submission of project result poster

Ongoing and finalized projects submit a scientific poster using the provided template available in
the course system.

Deadline: announced by lecturers.

Proceedings

At the event a proceedings booklet will be available in hardcopy and electronic form
www.technikum-wien.at\MBE.

Organisers
The Project Exchange is brought to you as a cooperation of departments at the University of
Applied Sciences Technikum Wien:

Department of Biomedical, Health & Sports Engineering

The DEPARTMENT OF BIOMEDICAL, HEALTH & SPORTS ENGINEERING coordinates the courses
in the study programs that are represented in the Project Exchange. These courses also initiated
this activity.
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Research Focus Secure Services, eHealth & Mobility

The RESEARCH FOCUS SECURE SERVICES, EHEALTH & MOBILITY at UAS TECHNIKUM WIEN
performs research in the field of eHealth, linking information and processes in systems such as
the electronic health records (EHR) and telemedicine. Several departments are involved: IN-
FORMATION ENGINEERING & SECURITY, DEPARTMENT OF BIOMEDICAL, HEALTH & SPORTS EN-
GINEERING as well as COMPUTER SCIENCE AND INFORMATION SYSTEMS MANAGEMENT. UAS
TECHNIKUM WIEN has become a significant and renowned source of know–how in this area. The
staff is at the forefront, actively managing the further development – both in terms of the subject
and the contents – of the topic in Austria and to a certain degree also at the international level.
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Pump Control for ex-vivo Lung Perfusion
Gerald Hirsch, Klaus Bauernfeind, Lisa Huber and Christoph Niemann

University of Applied Sciences Technikum Wien
Supervisor: Mathias Forjan, Michael Windisch, and Stefan Sauermann

mathias.forjan@technikum-wien.at, michael.windisch@technikum-wien.at, and
stefan.sauermann@technikum-wien.at

Abstract— Ex vivo lung perfusion systems provide approximately the same condi-
tions as in the human body. The lung is kept on a physiological correct temperature
level, additionally a blood replacement fluid is pumped through the lung. The fluid
provides the organ with the needed nutrients. During the research project AlveoPic
and complementary student projects such a lung perfusion system was developed
and build. The main goal is the improvement of the main circuit pump and the
development of a wireless solution to control the ex vivo lung perfusion system. A
raspberry pi 3 is used to control the pump and read out the flow and pressure sensors
of the system. Via the raspberry, a web server is provided. The user will enter the
wanted parameters, i.e. flow in ml/min. These data are used by the raspberry to
set the according revolutions per minute of the motor. Additionaly the sensor data
is stored on the flash memory of the raspberry and accessible for the user via the
webserver.

I. Introduction

The lung transplantation is an established
treatment option for patients with severe lung
disease. Between the extraction of the lung
from the donor and the transplantation the lung
has to be preserved. Today it is common to cool
down the organ to slow down the process of de-
cay. Though this method fulfills its task, the
lung tissue is still decaying.
An alternative to this established method is
shown by an ex vivo lung perfusion system. The
concept behind these systems is not to passively
slow down the process of decay but to keep the
organ actively alive [1]. In order to accomplish
this intention, an ex vivo lung perfusion system
is providing an environment near to physiolog-
ical conditions, like the temperature and nutri-
tion supply. Hoses are connected to the existing
blood vessels and a blood replacement fluid is
pumped through the organ. The liquid provides
the lung with the needed nutrients.
Overall an ex vivo lung perfusion system will
provide a better alternative to the commonly

used cooling down–method[1].

Figure 1: Overview of the components and the
relations between.

II. Materials & Methods
The whole system consists of a hardware and
a software component. Figure 1 gives a brief
overview of the concept.
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A. Hardware
A Raspberry Pi 3 is used to control the motor
and read out the sensor data. Two BIO–TECH
FCH–m–POM–LC flow meters are used to mea-
sure the flow of the circuit. The sensor gener-
ates a pulse with a certain frequency for every
flow value. For the measurement of the pres-
sure twoMPX2010DP pressure meters are used.
Pressures between 8 and 20mmHg (physiologi-
cal pressure range of the lung circuit) should be
measurable. Tests with pressures in the above
mentioned ranges will be accomplished to de-
termine if the chosen sensor fulfil our needs. To
read out the analogue values of the pressure sen-
sor, a ADC combined with an amplifier has to
be designed and build, because the RaspberryPi
is only equipped with digital input/outputs. To
provide the needed voltage of 12V at about 1A
the motor driver L298N will be implemented
into the system. A DC- motor from the type
Shayang Ye IG–32GM DC will be used. The
pump which is used to pump the blood replace-
ment fluid will be improved, highly stressed
parts will be made out of aluminum. The data
(temperature) from the group Development of
a Counter–stream Warming Device for ex–vivo
Lung Perfusion will be transmitted via USB to
the raspberry.
B. Software
To control the speed of the motor, an PWM sig-
nal with 100Hz between 10% and 100% hast to
be generated. The sensors are going to be read
out via the GPIO pins of the raspberry. The
values for the flow sensor are frequency coded,
these signals can be read out with the rasp-
berry pi. Hence the pressure sensor provides
analogue values between 0V and 25mV (pro-
portional to the pressure), we have to amplify
the voltage and analogue digital convert it. In
order to visualize the data read out from the
sensors and to enable user control for the whole
system, the WebIOPi–Framework is used, as
it functions as a web server and provides easy
access to control the GPIO-Pins of the Rasp-
berry Pi 3. Furthermore, the framework is also
able to execute scripts written in Python and

Javascript as it contains a Python Library and
a Javascript Client. To enable a headless oper-
ation (complete control via webserver/SSH) of
the Raspberry Pi, a Virtual Network Comput-
ing Server was installed, allowing to remote con-
trol the raspberry. The scripts which read out
the sensors and control the speed of the motor
aka the pump are written in python. The web-
server itself and the user interface is developed
in HTML and CSS.

III.Results
The speed of the motor can be adjusted via the
user. At the moment it is just possible to en-
ter the desired speed directly into the command
line of the raspberry pi. The possibility of ad-
justing values via the web server isn‘t imple-
mented yet. It is possible to read out the sensor
data of the flow sensor. At this point we can‘t
read out the pressure sensor, but the instru-
mentation amplifier which is used was tested
successfully. To test the ability of programming
the GPIO Pins via the framework, an applica-
tion written in Javascript has been developed
to control a LED over a button on a website.

IV. Discussion
The next step will be to read out the pressure
sensor, therefor the data has to be analogue dig-
ital converted. The ability to enter the desired
values for the motor and to monitor all the sen-
sor values on the web server has to be imple-
mented. At next we aim for our first test run
with the system. Finally, we want to implement
the possibility of reading out the temperature
values of the other group.

References
[1] Canadian Agency for Drugs and Tech-
nologies in Health. Ex vivo Lung Perfu-
sion Device to Preserve and Assess Donor
Lungs Prior to Transplant. [online available]
https://www.cadth.ca/media/pdf/cnesh/
cnesh-LungPerfusinSystem.pdf. June 10,
2016.
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Laser & Optics in Applied Life Sciences

Control Software for a Mechanic Eye Model
Ilinca Buzatu, Adelheid Schöbitz, and Ngadhnjim Sutaj

University of Applied Sciences Technikum Wien
Supervisor: Lukas Traxler, Michael Windisch, and Stefan Sauermann

lukas.traxler@technikum-wien.at, michael.windisch@technikum-wien.at, and
stefan.sauermann@technikum-wien.at

Abstract— The goal of this project is to integrate various existing software modules into
one MatLab® script for the mechanical eye–model. It will provide motorcontrol, image
capture and management and organisation of wavefront data. The developed modules are
to be variable and expandable. The existing hardware is adapted in order to provide motor
control output rate of 1 kHz. Guidance for new team members is provided to enable efficient
integration of additional functions into the developed modular script.

I. Introduction

Artificial intraocular lenses (IOL) are implanted
into the human eye during cataract surgery to
restore the patient‘s vision. In order to evaluate
IOL quality, test devices have to be developed.
This project aims to contribute to these devel-
opments, as it will be providing software pack-
ages and add additional hardware components.
The goal of this project is to unify existing soft-
ware modules to control motors and read out
sensors from the model eye.
Key–words for research: mechanical eye model,
testing IOLs, ISO 11979–2[1] standard.

II. Materials & Methods

A. Hardware

For the new software a new data-
acquisitioncard (DAQ–card) is required, be-
cause the data transfer rate was not sufficient,
as the former card (NI 6008) lacked from an
intern clock[2]. This leads to the problem that
the output rate was limited to the transmission
rate of USB. The rate was 200 Hz which was not
sufficient. In order to make the software more
efficient, a data output rate of approximately
1 kHz is needed.

Switching from National Instruments DAQ–
card NI 6008 to NI 6211 requires a redesign
of the casing, as the model is larger. The de-
sign is under way. The group is going to use

Figure 1: Pin Assignment and wiring diagram of the electronic components of the eye-model control.
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a 3D–CAD program to design it (Autodesk®

Inventor®). Then it will be manufactured using
either the 3Dprinter or the laser–cutter. Figure
1 shows the pin assignment which will be used
for the new setup as well.
B. Software
In order to develop a module for controlling
the stepper motor, the group implemented soft-
ware to run calibration and auto run measure-
ment. For further data evaluation, recordings
are stored and archived. As the software is
implemented in MatLab®, the group used the
MatLab® help and the Mathworks.com home-
page to research software relevant content. Fig-
ure 2 shows the flow–diagram for the software
modules.

Figure 2: Software flow–diagram.

The main functions are:
Reset00.m: Resets the position of the IOL to a
predefined point of origin, where the measure-
ment process always starts from.
Shiftfunction.m/Tiltfunction.m: Uses a timer
to shift/tilt the IOL with variable speed and
pause length depending on the type of measure-
ment.
Autorun.m: Combines the tilt- and shift func-
tions to achieve the desired measurementpath.
It will include an angular correction function,
which is not yet implemented. The angular cor-
rection function is called after each tilt to ac-
count for the correction of the error in position
of the centre caused by tilting.
Savefunction.m: It will be responsible for sav-
ing the data retrieved from the measurement in
the measurementfunction.
Measurementfunction.m: The measurement-
function provides the possibility to choose be-

tween the different types of measurement, which
are standard measurement and wavefront mea-
surement. Standard measurements takes a
photo at each point of measurement for MTF
evaluation.
Parallel to the development of the software,
a HOW–TO guideline is written in order to
provide an instruction for further implementa-
tion ensuring that new modules can be added.
It contains basic information about the used
MatLab® syntax.

III.Results

The modules autorun and savefunction were
tested using the oscilloscope HAMEG® Instru-
ments Combiscope HM1008–2 to proof the out-
puts. Any inputs were simulated using the
power supply HQ Power PS23023. The func-
tions fulfilled their requirements.

IV. Discussion

As a next step, the functions will be designed
and implemented to suit the mechanic eye
model.
Besides, there will be a main script in which
the parameters are to be defined and the func-
tions are called up. The main script is going to
be user–friendly, so a user does not need to go
deeper into the source–code.
Additionally, the group will work on the mea-
surement function and start with the design of
the new casing for the hardware part of the
project.

References

[1] International Organization for Standardization ISO
Central Secretariat. International Standard ISO 11979–
2:2014: Ophthalmic implants – Intraocular lenses - Part
2: Optical properties and test methods. ISO 11979-2:
2014 edition. 2014
[2] Datasheet NI 6008 DAQ-card: http://www.tau.
ac.il/~electro/pdf_files/computer/ni_6008_ADC_
manual.pdf
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Biomedical Engineering Medical Measurement
Laboratory

Philipp Harwarth, Max Geiger, and Iris Wölwitsch
University of Applied Sciences Technikum Wien

Supervisor: Michael Windisch and Stefan Sauermann
michael.windisch@technikum-wien.at and stefan.sauermann@technikum-wien.at

Abstract— The goal of the project is to design a new biomedical engineering lab-
oratory at the UAS Technikum Wien. In this laboratory students and researchers
will be able to measure bio-signals according to the relevant standards. The lab-
oratory will be designed to test medical equipment in a safe way and without any
electromagnetic interferences.

I. Introduction

The existing laboratory infrastructure at the
FH Technikum Wien supports the training of
students in the field of biosignal measurements.
This infrastructure uses certified devices. How-
ever, the quality of measurements was not as-
sesed so far according to the state of the art.
This project therefore defines use cases and
then explores the relevant biosignal measure-
ment standards. Then it suggests how to adapt
the current infrastructure and implements se-
lected processes.
The first intention was to design and implement
a high–risk workstation in the former biomed–
laboratory at the FH TechnikumWien, however
after two months the project had to be cancelled
because of insufficient conditions of the facility
itself. Therefore, the new goal was to install an
advanced laboratory where bio–signals (EEG,
ECG, EMG, EOG) can be measured in an ac-
curate way and prototypes can be developed.

II. Materials & Methods

For safe measurements of biosignals with elec-
tronic devices which are connected to the
power supply system it is necessary to sepa-
rate them through an isolation transformer to
avoid ground loops which could cause damage

in the patient. This requirement is implemented
through an IT–system.
This project includes two main use cases, mea-
suring bio–signals in a correct and safe way and
testing devices in development to receive all re-
quired certificates.
During research various experts (TÜV Austria,
VAMED) were consulted to select the necessary
standards. Following safety standards were con-
sidered: E 8001–1[1], E 8007[2], B 5220[3], EN
60601–1[4] and a book about low voltage sys-
tems in medical fields[5].

III.Results

Through reading the standard EN 60601, a
basic knowledge of required installments of
the high–risk measurement workstation was ac-
quired, which led to a first draft of the design.
This design contained a galvanic separation, re-
alised through an isolation transformer, a cur-
rent limitation, an isolating floor and a special
microcontroller shield, which would be able to
measure bio–signals safely. This first draft was
abandoned after consulting an external expert
of TÜV Austria.
A new project goal got established including a
room, which fulfills the open claims.
To get an overview of standards concerning
electrical installations in medical environments
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the book Elektrische Sicherheit in medizinisch
genutzten Bereichen[5] was used.
The standard E 8001 was needed to get a ba-
sic knowledge of electrical safety. Based on this
standard is the E 8007, which contains infor-
mation about electrical installation in hospitals
and locations for medical use. According to
chapter three, the laboratory is an application
case one (intensive examination room), which
specifies on non–invasive measurements where
a power cut causes no damage to the patient.
To determine the necessary characteristics of
the flooring regarding insulation B 5220 was
used as reference. Due to the construction of
electronic devices in this laboratory, class one
flooring has to be used.

IV. Discussion

After two months of planning phase, reading
through standards and searching for the state of
the art including contacting firms for informa-
tion, an independent expert from TÜV Austria
who is responsible for certification of medical
equipment was consulted. He estimated that
the former project was not feasible the way it
was stated in the project description. To mea-
sure bio–potentials with patients legally, certi-
fied medical equipment (like the Biopac MP35)
which already has a galvanic separation in the
device would have to be used. It is not legal
to measure bio–potentials with an oscilloscope,
because it is not certified for medical use. He
also had pointed out that a measurement sta-
tion for medical equipment prototypes has to
follow the EMV–Richtlinie[6], which is used to
prove that there are no electromagnetic inter-
ferences during measurements.
This made our idea about the transformer use-
less. Furthermore, for measurements of pro-
totypes it has to be proven that no electro-
magnetic interferences from transmission masts,

trams, other electric devices etc. are included
in the measurement. Therefore, we need to in-
clude the EMV–Richtlinie into our project.
In conclusion, the fundamental project is not
implementable in the current Biomedical Engi-
neering laboratory.
So the decision was made to build a new labora-
tory where all the mentioned factors would be
considered. The main part will be the ITsystem
and all the electronics, however, the right floor
covering will also be accounted for.
Due to the prototypes being built in the future
laboratory the maximal category of floor cover-
ing has to be used.
After finishing the laboratory, the goal will be
to provide it with equipment as well.
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Abstract— In lung transplantation one main problem is to keep these organs alive
until they are implanted into the recipient. A similar problem occurs when isolated
lungs are transported to the site of measurement e.g. for studies on nanoparticles
in respiration. This project designs a heating system that maintains the circulation
of nutrient fluids to supply the lung at a constant temperature of 37℃ . The system
consists of a heat exchanger, pumps, valves, sensors. A microcontroller is used for
closed loop control and to connect the heating system to the external control station.

I. Introduction

The lung model that was established at UAS
Technikum Wien enables several types of tests,
e.g. measurements on mechanical ventilators
and studies on the behavior of nanoparticles in
the respiratory system. This model helps to re-
duce animal experiments and clinical trials on
humans.
In order to expand the period of time that a
single lung can be successfully used, it is neces-
sary to establish in vivo human conditions (e.g.
37℃ , nutrients available). This project there-
fore designs a heating device for an isolated lung
that can be controlled and monitored via an ex-
ternal web based control station. The general
setup with its components can be seen on Fig-
ure 1.

II. Materials & Methods

The nutrient fluid circulation system and the
warming circulation system meet different re-
quirements. The nutrient fluid circulation sys-
tem needs to be kept sterile, where the heating
system was designed with no further restrictions
because it will not get in direct contact with the
nutrient fluid nor with viable tissue.

Figure 1: General setup – Components and con-
nection.

The container where the lung is stored, is filled
with nutrient fluid which is pumped into a flexi-
ble hose. The hose is made of Tygon and trans-
ports the nutrient fluid to the heating system.
The Tygon hose ends in a copper pipe (3) where
the actual heating process takes place. The nu-
trient copper pipe (3)is spiralled around another
cylindrical copper pipe (7) which contains wa-
ter, the heating device and it‘s upper end is
open.
The opening (10) allows that the outer part of
the nutrient fluid pipe (3) is immersed in wa-
ter from all directions. The good thermal con-
ductivity ensures that the duration of the heat-
ing process is minimized. The final pipe (4)
made of PVC works as containment of the de-
sign. It is undesired that the generated heat will
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escape fast to the environment and the ther-
mal conductivity of PVC is preventing fast es-
cape. Before and after the heat exchanger are
two NTC–temperature sensors (2), which are
mounted on the copper pipe, which measure
temperature of the nutrient fluid in the nutri-
ent pipe. Temperature changes cause different
resistance values of the NTC. That information
is sent to a thermistor to digital converter with
12bit ADC, where the analog temperature in-
formation is digitalized. In next step the signal
is sent via SPI interface to the microcontroller
which regulates the heating and circulation sys-
tem. In case that the nutrient fluid temperature
deviates from 37℃ , the heating devices will be
switched on or off via semiconductor relay (1).
That way galvanic insulation between the sys-
tem and 230V supply voltage will be provided.
The 3kW heating rode (8) and the less powerful
one (9) are installed side by side on the opening
side.

Figure 2: Internal hardware architecture – devices
and connection technology.

The heating circulation system is filled with wa-
ter which is transported by the pump (5). With
the flow rate sensor (6), with integrated temper-
ature sensor controls the water flow and checks
if the pump performance lies within a certain
range. An increase of the frequency means an
increase of the flow. Flow rate information is
directly sent to the microcontroller. Temper-
ature information is again digitalized and sent
via SPI to the microcontroller.

III.Results

Different types of requirements have been met.
The main task was to maintain a constant tem-
perature of 37℃ , which is provided by the two
heating rods. The heating rod with higher out-
put (230V; 3 kW) heats the water up to the
desired temperature and will be immediately
turned off by a semiconductor relay. The sec-
ond heating rod (12V; 100W) is used to keep
the temperature on 37℃ constantly. In case of
malfunction of the pump, which is monitored
by a flow sensor, the developed software in con-
nection with the microcontroller will disconnect
the rods from their supply, to ensure that the
nutrients wont denature and the hardware com-
ponents wont take any damage. Measurements
inside the complete device, to determine the
maximum of space available for the PVC pipe
containing water, lead to the dimensions for the
cylindrical pipe, which has 30 cm of height and
8 cm in diameter, equals a volume of 24 liters of
water.

IV. Discussion

The main issue was, to find suitable heating
rods with the desired power supplies and heat
output. Therefore, custom made heating rods
were ordered. A useful idea for the future is, to
make the hardware expandable for extra sen-
sors. For that reason, a SPI bus system is
implemented. In addition, to provide certain
parameters for another project group which is
working on the same lung model, the Arduino
Nano was chosen in order to use its USB in-
terface. Due to the fact that the Arduino pro-
gramming language isn‘t matching our needs,
the whole project was written in basic C lan-
guage. The circuit design is expected to be fin-
ished this semester. The developed and tested
prototype can be expected by the end of the
fifth semester.
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Abstract— The project‘s aim is to build up a stress strain tensile testing system.
The future goal is the measurement of 3D sintered biocompatible scaffolds in order
to assess the product‘s quality. To do so, a 3D model of the frame is designed.
The development of the measurement and control software are further steps. The
measured data will be stored on a SD–card. The establishment of this machine leads
to an improved quality control of the sintered materials as the sintering parameters
can be adapted to the relevant standards.

I. Introduction

A stress strain tensile testing system is used to
measure a material‘s properties. A probe of the
tested material is clamped and step by step the
force between the fixed ends is increased until
the material breaks. While doing so, param-
eters such as force applied and extension are
measured. The procedure‘s outcome is a graph
of tension versus extension.
The future aim of the stress strain tensile test-
ing system which shall be built within this
project is testing 3D–printed biocompatible ma-
terial. In order to measure the needed val-
ues, a mechanical setup is needed. Within
this project, this construction will be designed
and implemented. Furthermore a software for
reading the gathered information will be imple-
mented and tested. The current status is de-
picted in the following chapters.

II. Materials & Methods

A. Hardware
Motor: Stepper Motor 87100 – Non–Captive
12V i.a. according to previous calculations in
Excel[1]

– Strut profiles: Bosch 100×50 and
100×100 according to calculations pic-
tured on a calculation–sheet[1]

– Motor Driver DRV8825: to generate the
signal for Stepper Motors

– Load cell: KD9363s 1t/C3

– Arduino Uno: for controlling of the ma-
chine; processing and storing of data

– Measuring amplifier CSV–3sl: includes a
16bit ADC

– Aluminiumboard: (likely) custom–built
from Thorlabs – Solid Aluminium
300×250×20 thickness according to cal-
culation

– For tests on the load cell: usage of func-
tion generator, oscilloscope, power supply

B. Software

– ProEngineer Wildfire 5.0: for construc-
tion of the CAD–Model

– Atmel Studio: to program our Microcon-
troller
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III.Results

Figure 1: Assembly of the strain stress tensile test-
ing machine.

At the beginning of this project, there was a lot
of research to be done. Some of the outcome is
available as additional material on the Mahara
web platform[1].
Furthermore it was necessary to design the me-
chanical construction.
The results are shown in Figure 1. Afterwards
some contacts to companies, providing used ma-
terials, were built up and many offers were
caught up.

IV. Discussion

As can be seen clearly, a lot of further work
needs to be done. The first step is completing

the CAD drawing in order to check if the in-
tended construction is feasible. The mounting
of the sample holder needs to be considered in
such a way that it can be fixed in a specified
position. Meanwhile, a prototype software for
reading and storing the received data from the
load cell needs to be implemented. When the
CAD drawing is finished, the proceeding of de-
signing our electrical circuit in order to combine
the parts of our system (Arduino, Driver, mea-
suring amplifier) can be continued. As soon as
the frame is mounted, a box which contains the
whole electronic devices shall be built. The last
steps will be to assemble the components to-
gether and to test the finalised device. Detailed
planning needs to consider the feasibility within
the available resources.
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Abstract— The upcoming electronic health record system ELGA holds interoperability as
one of its core principles. In order to achieve this, health care provider should consider
changing to a single system for terminologies. With the implementation of the Terminolo-
gieserver a first step into this direction was made. However, the access to the browser
was cumbersome and therefore only a small amount of people used it. Our project is an
attempt to change these problems and provide a more comfortable access to the database.
We designed a mobile application that grants access to the current terminologies whenever
and wherever they are needed. All that is required is a single mobile phone which is in
almost everyone‘s possession nowadays. Due to unexpected circumstances the accessing to
the Terminologieserver was not available for this project and it was only possible to develop
a prototype that works without a permanent access to the server. Static copies of code–sets
are stored into the application and act as a replacement for the web response.

I. Introduction

Our goal is to develop an application for Android
which enables physicians and the nursing staff to in-
vestigate the ELGA–Terminologieserver for either
given codes or their associated pharmaceuticals. All
codes available on the Terminologieserver will be
presented as lists on the screen, structured the same
way as the raw data received from the Terminolo-
gieserver. Basic search functions and favorites will
be provided. To guarantee only up–to–date data
the application will use web–services. A search
function will allow the user to look for specific codes
and their attributes.

II. Materials & Methods

A. Webservices
Webservices are a technology that is used to pro-
vide functionalities via internet. It is possible to
include this interface into separate applications in
order to access information transferred from a dis-
tant server.

B. Android Development
The application was developed using Android Stu-
dio. A freeware for developing and designing

Android–based applications. Android Studio pro-
vides a Launch emulator where the application can
be tested on a virtual device. It also provides the
possibility to choose a running device such as a
mobile phone which works much faster. Therefore,
a private Sony Xperia M4 Aqua was used in our
project to test the created modules.

Figure 1: Blocks as they are included in the project.
Blue blocks are visible to the user and are shown on the
GUI, whereas red ones are hidden functionalities. Fur-
thermore, blue arrows indicate that data is send to the
GUI.
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C. Architecture
Figure 1 shows the initial designed architecture.
It includes our basic idea of how the application
should work.
Description of the listed blocks:

1 – Terminologie Server: Represents the Server
that provides the web services and the code
data.

2 – Saved Data–Sets: Codes that are saved lo-
cally on the android device and are used for
displaying and search functionalities.

3 – Connection to Server: Establishing an initial
connection to the Terminologie Server.

4 – Send Webservices Request: Send a
webservice–based request to the Server in
order to execute commands and gain data.

5 – Update Data–Set: Locally saved data has to
be updated daily when the application is first
started.

6 – Download Data–Set: Download the prior
specified data in order to save them for fur-
ther uses.

7 – Parse Received Data: Convert the webser-
vices response into a list that is usable for
display and browsing

8 – Input Search Query: The User can type in
terms and codes that he/she wants to look
up.

9 – Browse Code: User selects subunits of the
listed code–sets.

10 – Display Code: View available code–sets to
the user.

11 – Specify Codes for Download: Users can
choose frequently used subareas of the code–
sets to download. These will be used for
search operations.

III.Results

Due to the lack of access to the Test–
Terminologieserver an implementation of alterna-
tives was needed. In order to do this, we copied
test data–sets from the web interface of the actual
Terminologieserver and stored them into the appli-
cation to display the data. Unfortunately, iis not
possible yet to choose singe elements of the e.g.
ASP–Liste to get further information.

Figure 2: Example screenshot of the Terminology Ser-
vices Application.

IV. Discussion

The current status of the application contains most
of the basic functions which were planned origi-
nally. The future plan is to include the web services
and implement a search function. By including a
method to refresh the saved data on a daily basis
we establish a way to provide actual up–to–date
code–sets. Another planed addition is the imple-
mentation of the option to further select specific
codes in order to gain more detailed information.
Lastly it should be possible to download codes via
the smartphone itself and store them for offline use.
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Abstract— An application for Android phones was developed to aid patients who suffer
from the condition multiple sclerosis in their daily lives, by providing them with certain
tools to document emotional and physical symptoms, an injection–reminder, a calendar and
a statistical evaluation of their inputs.

I. Introduction

Multiple sclerosis (MS) is an inflammatory demyeli-
nating condition, accompanied by a disruption in
the ability of the nerves to conduct electrical im-
pulses to and from the brain. It cannot be cured,
but it can be managed [1]. Creating software that
will provide the possibility for patients to manage
their daily routine and exchange clinical data by use
of modern interoperability technology will make it
possible for the patients to receive the most efficient
help and support by clinical staff, while maintaining
the quality of their lifestyle.

II. Materials & Methods

Figure 1: System and software architecture.

A. Assessment of existing Apps
With the help of Google Store and iTunes applica-
tions that are connected to the management of Mul-
tiple Sclerosis for both Android and iOS have been
identified. The assessment involved 9 Apps that
have been evaluated through practical use. On the

basis of experience with the App and discussions
within the team, key features for the App develop-
ment have been identified.
B. Software Development The software Android
Studio was used to design the graphical user in-
terface and also to program the variable functions
the App supports. During the development, special
emphasis was put on the size of the buttons, fonts
and graphics, which was crucial for potential users.

III.Results

State of the art analysis has been performed.
The best available applications at the current time
include: MS Tagebuch and LifeAndMS. Their best
features have been analysed and have been used as a
guide for determination of the functional and tech-
nical requirements for the MS application. These
include: feedback (when creating a record), sta-
bility, speech-to-text, data export, calendar (re-
minders, mood, diary), reports, shot/med. log and
stock, minimalistic and clear design, error mes-
sages, user profile, secure data export, storage.
System architecture has been developed and the
work blocks have been identified: User Interfaces
that involve input: user profile, calendar (mood,
symptoms, reminders). Other blocks are: stat.
evaluation (graphical representation of the course
of the condition over time), feedback (when creat-
ing a record), shot/med. log and stock. Possible
risks have been established. They inclide: mali-
cious functionality, network risks/problems, device
problems, activity monitoring and data retrieval,
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vulnerabilities, unsafe sensitive data storage, unsafe
sensitive data transmission, sensitive data leakage,
loss and theft risk.

Figure 1: Main menu of the MS App.

A Graphical User Interface was developed in An-
droid Studio. To get a clear picture of the require-
ments we read comments about the most popular
apps that are in use right now. We also downloaded
them and tested them ourselves for a week and
brought together our collected information. (Table
3 in MS_Management_v6–1)
Special emphasis was put on button size and a
rather minimalistic design that is pleasing to the
eye and does not overwhelm the potential user. A
click on the note pad is meant to open a blank space
and the opportunity to dictate a text and turn it
into a note.
A click on the calendar opens a weekly overview.
Making an entry opens a list of inputs that have
to be made. Rating mood, symptoms, medication
handling and so on.
The statistics button will build a graph over either
weekly, monthly or yearly inputs the user has made,
evaluating mood swings and symptoms for instance.

IV. Discussion

One of the major problems of the development pro-
cess was the handling of Android Studio. Due to its
many functions, which is very useful for more ad-
vanced users, it was very hard to navigate through
the program. It‘s vast offer also makes it quite un-
stable and seemingly overloaded. It took a while to
get friendly with all the available tools at first.

A lot of functions still have to be programmed out
and have to be linked within the app to provide
a smooth and helpful tool for patients. But to us
it was important to have a graphical user interface
first to be able to plan and construct the code be-
hind the app.
According to the performed analysis of the cur-
rently available mobile applications for the patients
with MS and of the patients‘ reviews of those appli-
cations, it is clear that the market is lacking a user–
friendly MS management application. The main
requirements for this app are listed in Figure 1.
Risk management is vital for the application to have
big control buttons, minimalistic, clear and simple
design, voice-to-text feature, store the medication
and daily logs.
The main risk for MS application includes the fact
that the information this app is dealing with is sen-
sitive, which means that the app should be secure.
These risks are connected with infrastructure (net-
work, server), hardware (memory defects), func-
tionality risk (opening a log through a secondary
application), user risk, as well as loss and theft risk.
A clear plan on how to deal with these risks should
be established.
One of the main problems with existing apps was,
that these features were too small to be used by an
MS patient, especially during an episode. Alertsys-
tems also need to provide sound as well as a graph-
ical image, to ensure that the patient is alerted
whenever there was an error in his entry, or when
it is time to inject prescribed medication.
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Abstract— The purpose of this project is to develop a software for physicians, that is able
to represent continues laboratory results in a graph. With ELGA just in the starting gates
no such software was developed yet. Although there are a few programs that show trends
of laboratory results none of them creates a new CDA–file which than can be exported
into ELGA. We try to write a Java application which gets data from ELGA, creates a new
report with only the desired laboratory results and loads it back into ELGA. We hope that
such an application will reduce the time a doctor has to spend on analysing laboratory
results because he gets the necessary values extracted in a new report with a graphical
representation.

I. Introduction

A. Problem
With the electronic healthcare record ELGA in the
starting gates, there is a need or possibility for con-
tinues laboratory results of every patient. But at
the same time not any such software does already
exist in the ELGA system.

B. State of the Art
The electronic healthcare record ELGA is going to
be integrated in the Austrian health system in the
next few years. Then doctors will be able to look
up all the important information about a patient.
However, there is no datasheet which contains all
necessary values for a graphical trend representa-
tion of test results yet. The ELGA is the basis
for our software but we will only be able to test the
software on an offline replica of the ELGA server[1].

C. Call for action
As we know there are a lot of patients with dis-
eases that need monitoring over longer periods of
time. Thus a software is needed which can create
and evaluate continues laboratory results for these
patients. It may also be necessary to show trends
and changes in the patients test results which would
be much easier with a graphical representation.

D. Expected Results
With our software doctors will be able to search for
all test results of one patient, choose desired diag-
nostic values and create a graphical representation
and a cumulative report of these continues labora-
tory results.

Figure 1: System–Diagram.

II. Materials & Methods

Figure 1 shows all the parts and connections of our
software and gives a rough overview of how the dif-
ferent components work. It also shows which parts
are needed form the User and which external com-
ponents we will use. Our software is divided in five
parts which are described below.
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A. GUI
The graphical user interface is probably the most
visible part of our software. There it will be possi-
ble for the doctor to enter a Patient ID and chose
the desired tests and values. Now the continues lab-
oratory results can be graphical represented and if
desired exported to ELGA and/or printed.

B. Import
The automatic import of all test results of a Pa-
tient may it be Haematology, Clinical Chemistry,
Autoimmune Diagnostics or any other standardised
test into our Database.

C. Database
Since the goal of our project is the creation of
continues laboratory results a database is needed.
This database will be used to cache data of the
needed patient. This information can then be used
to create a graphical representation of this test re-
sult data which can help the doctor make decisions
about treatment a medication of the patient.

D. Export
After the representation and evaluation of the gath-
ered data the user is able to create a new report.
This report and the accompanying graph will then
be exported from our software into ELGA. If de-
sired or needed the report and the graph can also
be printed. We will also make sure with specific
testing that the created xml–file fulfils all the re-
quirements of ELGA.

E. Pseudonymization
Because testing the software with real test results
is necessary, pseudonymization is needed. It makes
sure that no sensitive data is leaked without losing
the connectivity between test results of one patient.
This component will not be an actual part of your
finished software because the treating doctor needs
this sensitive date and is also allowed to view it.

III.Results

Currently we are able to import every xml–file into
our program and write it into our database.
Furthermore, the user can create a report which
either contains the whole xml-file or only certain
laboratory results.

Right now we are only able to save the report into
a txt-file and not into a xml–file.
For this features we have created a graphical inter-
face to make the operating for the user simpler.
As for the second semester we plan to include a fea-
ture which will enable the user create a graphical
representation and to print the report.
Additionally, we want to make it possible to save
the report as xml–file. This is necessary in order to
export the report into ELGA.

Figure 2: Image of our graphical user interface.

IV. Discussion

We first planned to program in C# but even before
writing some code we decided to change to Java as
main programming language. This happened due
to the fact that our whole team uses Apple com-
puters and therefore Java as a platform indepen-
dent programming language is easier to us.
At first it was planned that our test-documents
are going to be real patient-documents from a hos-
pital. Therefore, a pseudonymization tool should
have been implemented. Choosing pseudonymiza-
tion over anonymization is necessary because other-
wise it would be impossible to group different doc-
uments of the same patient together.
But at this moment it does look like that we are
only going to use example data from the ELGA
website. Therefore, no pseudnoymization tool or
software was developed or deployed.
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Abstract— The main aim of our project is to create a database in which data can
be read in and out. The person related and the vital data can be entered into the
database with the use of an input mask. The spirometry data is measured with
the spirometer and can be imported into the database. Furthermore there should
be an output mask where spirometry data can be shown according to a previous
selection. The construction of a study protocol is necessary to make it possible for
other students to gather spirometry data and store it into the database. It should
be possible to use the software just with the aid of the study protocol.

I. Introduction

Spirometry is one of the most common tech-
niques for testing the lung function. Via the
measurement of volume or flow of exhaled and
inhaled air, lung diseases can be diagnosed[1].
Today a wide range of aerosols, particles solved
in gas, intrude into the human lung and can
partly cause diseases. In the project AlveoPic
the influence of aerosols on lungs is tested. To
avoid experiments with humans or animals, the
lung simulator i–Lung is used. For the doc-
umentation of spirometry tests with this sim-
ulator and the storing of gathered values a
database has to be developed. Therefore the
purpose of this project is to create such a
SpiroBase[2].

II. Materials & Methods

A. System
On the one hand we need a computer where the
software of our project SpiroBase is running.
Beside the computer we only need a spirometer
as an additional hardware component. These
two external components have to be connected
to each other in order that the spirometry data
can be transferred to the software on the com-
puter.

Figure 1: System & Software architecture â€“ blue
blocks represent the software units and green blocks rep-
resent hardware components.

B. Software
The majority of the software units will be
programmed with C#, only the database will
be created by using the data bank language
MySQL. As shown in Figure 1 the Menu is the
starting point of the program.
The use of the Input mask is to set up a new
person and to test if the entered data makes
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sense. An existing person can be selected by
the use of the unit Select Person. Both lead to
the Person unit where the actual person related
data is shown, changes can be performed and a
measurement can be started.
The measured spirometry data can be imported
by the Import data unit. The Output mask
makes it possible to select different attributes
and show the results of this selection. The unit
Show spirometry data is used to show the values
of a selected measurement.
The MySQL database consists basically of two
tables which store the person related data on
the one hand and the spirometry data on the
other hand.

III.Results

The provisional version of the SpiroBase soft-
ware already contains a connection between the
MySQL database and the Graphical User In-
terface (GUI) in C#. The spirobase_scheme in
MySQL includes a table person where the per-
son related data can be stored. The column id-
Person acts as primary key and is implemented
as auto increment column.
The connection from Menu to Input Mask and
Select Person already exists. Furthermore the
menu includes different buttons to choose the
part of the software you want to use and an
Exit button to end the application. Aside from
that the following windows forms already exist:
Input Mask to set up a new person and store
the values into the database; Select Person to
choose an existing person from the database;
Person to update the person related data and
the possibility of starting a new measurement
(not implemented at the current state of work).
Figure 2 shows the Input Mask as an example
of the SpiroBase layout.
Furthermore the Import data unit has been cre-
ated for a provisional spirometer. The gener-
ated csv–files can be imported in C# and stored
into arrays.

Figure 2: Layout of the Input Mask in C# while run-
ning the program.

IV. Discussion

Because the spirometer, that shall be used for
the project is not available yet, many parts of
the project couldn‘t be carried out and will be
done within the next project phase. Never-
theless nearly everything that has to do with
person related data is already implemented.
New persons can be created and stored into
the database and already existing persons can
be searched for, selected and altered. Entered
data are tested for inconsistencies before send-
ing them to the database. Also the database is
realised and has a working connection to C#,
so that it can already store values.
Points that are missing at the moment and
will be realised next semester are the Output
Mask to search for and display already existing
spirometry data, the Import Data unit and the
storing of spirometry data into the database.
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Abstract— With the software physicians will be able to search radiology reports
within their local database and look through the previous ELGA reports of new
patients, if their e–card is inserted in the e–card reader. Users will be able to select
a radiology report which then will be displayed and can be printed or downloaded.

I. Introduction

As the Austrian health care system is mov-
ing towards digitalisation, a greater number of
health care providers is supported by the elec-
tronic health record ELGA.
E–card users can access their health record data
and manage the access privileges on the ELGA
online portal. Once their e-card is put in a
cardreader unit at a health care facility, the
treating doctor is permitted to examine the
data for a time period of four weeks.
The goal of our software project is to implement
a search engine for radiation reports. Physi-
cians can use it to browse through the reports of
either one specific patient or to research within
the locally saved files. For browsing the pre-
vious radiology reports of a new patient, the
physician is able to use the patients e-card to
get the reports of their ELGA.
To find specific radiology reports the APPC
code is a key element. It informs about
the imaging modality, laterality, procedure
and anatomy and is located in the header of
the CDA radiology report[1]. For example
3.2.0.5–2–1 stands for MRT.left.undefined pro-
cedure.hip. The code system can be viewed on
the ELGA terminology server[1].
By giving an overview the software can ensure a
qualitative treatment basis and support for the
doctors‘treatment decisions.

II. Materials & Methods

A. Hardware
The software is connected to a card reader,
which is connected to a Gesundheitsinformationsnetz–
Anschluss–Box (GINA).
Doctors use the card reader to read the patients
e–card and the software uses their information
to log in to the program.
B. Software
The software is implemented with C# within
the developer tool Visual Studio.

Figure 1: Software Architecture.

By starting the software, a start menu appears.
Here physicians can decide if want to insert an
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e–card into the card reader or browse through
the locally saved radiology reports.

ELGA: The patient‘s name, sex, SV–Nr. and
date of birth is displayed. Users are able
to select an APPC code in a drop down
menu.

local database: The user can search a name,
SV–Nr., select date of birth or year of
birth interval, sex and APPC code.

All available reports are displayed in a list
and can by selected by a click. The se-
lected radiology report is displayed cor-
rectly formatted and can be saved via a
save report button or printed via a print
report button.

III.Results

A. GUI
A Graphical User Interface was built with Win-
dows Forms in Visual Studio. It currently con-
sists of the start menu, the e–card menu and
the search menu.

Figure 2: Start menu.

There is a list where the available radiology re-
ports can be viewed and element where the se-
lected report will be displayed. Also the down-
load and print buttons have been included.

Figure 3: Search menu.

IV. Discussion

The main GUI components have been built, but
there are no functional elements yet. The func-
tions will be added as the corresponding work
packages are implemented.
One of the most challenging parts of the project
will be to build a connection to ELGA. Also the
extraction of information from the radiology re-
ports header, to give the correct output for a
search request may be complicated.
In an early planning stage, a radiation warn-
ing module was considered to be included. The
idea was to sum the amount of radiation that
one patient was exposed to and then warn the
physician if it reached a maximum. It was abol-
ished later because of technical complexity.
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Abstract— The purpose is the development of a Tool which helps with the prescrip-
tion of drugs by doctors. The production of the tool contains the two programms
visual-studio and SQL workbench. This Paper gives an overview of the steps taken
from getting the xml–files from the terminology-server over processing it to visual-
ising the prescription tool in GUI.

I. Introduction

As software in pharmaceutical decisions are es-
sential nowadays, our idea was to develop a
tool capable of assisting doctors in different
countries accomplishing a better medical pre-
scription. There are several tools available
already. One of them is the homepage of
the Austrian insurance agency (Hauptverband
der österreichischen Sozialversicherungsträger).
The major goal is to make prescription of drugs
easier for doctors in different countries, since ac-
tive substances, the input of our tool, have in-
ternational names. In this paper, we present 5
steps in making our tool. The major two would
be: 1. Reading out the xml–files downloaded
from the terminology-server of the ELGA. 2.
Two save the parsed xml-files into a database,
which will be actualised in order to keep it up
to date. The rest of the paper is organized as
follows. Section 2 gives a detailed description
of the materials and methods. In Section 3 is
an overview of the results achieved. In section
4 we outline the conclusion.

II. Materials & Methods

We used common personal computers as hard-
ware, Visual–Studio and SQL–workbench as
software.

There were five Steps we made in developing our
tool. The first one was get the data from the
terminology–server. In our project we down-
loaded the Claml files manualy, The second
Step was to transfer the xml–code into C#.
The classes and functions used were for example
the XmlTextReader–class or the XmlNodetype
Elements. As the names say they were used to
read out text and nodes. 3. To write a code to
make it possible to get specific terminology as
output. 4. Save data in an oracle database and
finally build a GUI for the input and output.

Figure 1: Unit–architecture.
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Figure 2: GUI–output.

III.Results

As results, three types of formats containing the
drugs could be seen, with the entire data about
them. There were also the substances we need.
We could also develop a GUI surface.

IV. Discussion

It was possible two export the xml–files from
the terminology–server in two types. Claml and
Svs. We tried to work with both, but realised
that Claml was much easier to work with. We
encountered also many different codes for pars-
ing to C#. The one with the most structured
and detailed console–output in Visual–Studio
has been chosen. To make a connection with
the oracle database, ODP managed driver has

been used and a connection string to the ora-
cle database on the FH-server has been written.
For reading the drug names into the database a
new insert SQL–command was created and an
ID was added. The same thing was done with
the active substances. To make the connection
between the active substances and the drugs the
new attribute ID is used. Thereby it is possible
to enter the name of an active substance and
get all the drugs in the database which contain
this active substance.
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Abstract— Hospitals mean the place where people can gain back their health. However
spending longer time at healthcare institutes increases the risk of severe infections. Fur-
thermore it is more economical to discharge treated patients as early as possible. The
solution can be the usage of a sufficient monitoring system at home. Therefor an Android
application was implemented which can ensure a reliable, standard-based data transmis-
sion between mobile monitoring devices and smartphones/tablets and provide a further
transmission to the server of a telemedicine center.

I. Introduction

In case of acute diseases the treatment takes
place at professional healthcare institutes like
hospitals. Figure 1. shows the usual pathway
of patients with acute diseases. In some cases
monitoring patients at home after discharge can
be advantageous in order to minimize the risk of
re–hospitalization, avoid severe nosocomial in-
fections[1] and to reduce the recovery time. Ad-
ditionally it is more economical for the health-
care system.
All the necessary equipment is available on the
market to make this as a routine process after
certain diseases like hyperglycemia, anaphylac-
tic shock, salmonellosis or appendicitis.
There are several kinds of existing mobile
healthcare devices, which can be used at home
with professional supervising. They are called
Personal Health Devices (PHDs)[2]. The pa-
tient or a care giver can do the measurements
at the patient‘s home in regular intervals.
For predefined use cases different devices are
needed. The most widespread PHDs are blood
pressure monitor, ECG, clinical thermometer
and weight scale.
To forward the measurement results to a
telemedicine centre a manager application is
needed. The collection of the incoming data

from the blood pressure monitor and the for-
warding process is done by the Hospital@Home
application. If the measurement results are not
similar to the expected signals the patient can
be informed immediately and a caregiver can be
sent to carry out further examinations. In case
of emergency an emergency car can be sent to
the patient‘s home.

II. Materials & Methods

Figure 1: Architecture of the Hospital@Home sys-
tem based on the Continua Health Alliance guide-
lines[3].

Literature research was carried out using the
PubMed database in the field of five predefined
pathologies: hypotonic crisis, hyperglycemic
crisis, anaphylactic shock, salmonellosis and ap-
pendicitis. The research was based on the fol-
lowing keywords: treatment, guideline, monitor-
ing and the name of the pathology.
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To design a standard based and modular archi-
tecture (see Figure 2) a detailed literature re-
search in the field of Personal Health Devices
and PHD-related standards and guidelines was
necessary. Continua Health Alliance guidelines,
ISO/IEEE 11073 personal health device (PHD)
standards and Health Level–7 (HL7) documents
were examined.
The tests were done on an upper arm blood
pressure monitor (A&D Medical UA–767PBT–
C) which is equipped with Bluetooth wireless
communication technology and a tablet (Sam-
sung Google Nexus 10). An Asus laptop (Intel
core i5, 8GB RAM) was used to build the server
on it.
For the Android application development An-
droid Studio and Java programming language
were used. The format of the messages sent by
the application was defined by HL7 v3.
A Bluetooth connection is used between the
blood pressure monitor and the tablet. As a
next step the incoming message – which is based
on the X73 standard – is converted to an HL7
message. At the end the HL7 message is for-
warded to the telemedicine center via HTTP
connection. The user will get a notification mes-
sage as a feedback after the message is sent.
On the server side Apache server program and
PHP as a programming language was cho-
sen. By using PHP class the massages are
decoded and the required parameters are ex-
tracted. The storage of the data in the Health
Records database happens via PHP–MySQL re-
lated functions.

III.Results
The architecture of the Hospital@Home system
was designed based on the Continua Health Al-
liance guidelines[3], the ISO/IEEE 11073 per-
sonal health device (PHD) standards and on
Health Level–7 (HL7) standards. A manage-
ment application on the tablet was developed
to receive the incoming data from the blood
pressure monitor. The measurement values are
extracted and shown on the tablet screen (see
Figure 3).

Figure 2: Layout of the Hospital@Home applica-
tion.

The application creates HL7 v3 messages out of
the user‘s personal data and the measurement
results and sends it to the predefined server.
At the server side the incoming HL7 message is
extracted and the data are shown on a webpage.

IV. Discussion

The transmission of the data transfer chain
starting from the blood pressure monitor
through the manager application to the server
has successfully achieved.
In the future the Hospital@Home application
can be extended to handle more personal health
devices at the same time to provide more vital
data for the monitoring process. Basic analysis
of the measurement results in a local level can
be also a next step.
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Abstract— Selective LASER Sintering (SLS) is an additive manufacturing process. The
technology shows great promise regarding component stability, flexibility in the designed
work piece and its broad range of usable materials. Although there are a variety of commer-
cially available devices for SLS, the influence of different process parameters is insufficiently
studied. Therefore the project aims at creating an operational SLS device which can be
utilized for educational purposes. This is achieved by modifying a commercial laser cutter
and adapting it to function as a SLS working environment.

I. Introduction

Selective LASER Sintering (SLS) is insuffi-
ciently studied when it comes to the influence
of different process parameters on mechanical
work piece properties. Commercial machines
are limited in their function to study the sin-
tering process on material properties, the aim
of the project is to develop a device that can
perform sintering and conduct studies on sin-
tered components. As shown in the OpenSLS
project a LASER cutter can efficiently be mod-
ified to provide a functioning SLS environ-
ment[1]. An Epilog Mini 24 50W LASER cut-
ter[2] shall be adapted with a platform similar
to the OpenSLS project. In the first stage of the
project it shall be possible to sinter a single layer
of preheated, powdered material on a custom
made construction housed in the Epilog Mini
24. After validation, research on the feasibility
of merging the design with modified OpenSLS
hardware components to provide a multilayer
sintering system shall be conducted in a further
step.

II. Materials & Methods

A. Hardware
In the first stage preheating of the powdered
material is done with two Positive Thermal

Coefficient (PTC) heating elements. In or-
der to heat up the powdered material close
to the melting point, four Negative Tempera-
ture Coefficient (NTC) thermistors are imple-
mented which provide the possibility to mea-
sure the temperature and run a control loop
via a microcontroller. These sensors are placed
in drill holes in a removable aluminum plate
where the powder is distributed. A second,
fixed aluminium plate holds the heating ele-
ments. The two plates can be leveled with the
LASER cutter‘s working plane and are mounted
on a wooden platform. To validate the heat
distribution within the aluminum plate, a 3D–
CAD model of is rendered to perform a thermal
analysis. An analogous aluminum plate with
an infrared camera to measure heat distribution
is conducted as an additional validation to the
simulation. To accelerate the cool down process
a fan is placed below the preheating elements.
B. Software
To set up and monitor the preheating temper-
ature of the powdered material, a software ap-
plication communicates with an electronic cir-
cuit (see Figure 2). All required commands are
transmitted by the software to a microcontroller
which enables the regulation of the heating and
cooling process. Data for monitoring the tem-
perature status is visualized graphically.
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III.Results

The single layer platform utilises two, based
on calculations to achieve an even temperature
distribution, DBK HP06–2/22–24 heating ele-
ments[3] on the system and a design as shown
in Figure 1.

Figure 1: First stage, CAD assembly model.

Wells in the top plate, for the powdered ma-
terial to be distributed in, lead to best possi-
ble heat distribution as the results of the ther-
mal analysis for a preheating temperature of
200℃ show. Figure 2 displays the PCB design
of the electronic preheating circuit for the first
stage.

Figure 2: First stage, preheating PCB design.

The markers shown in Figure 3 indicate a tem-
perature of at least 181℃ in the wells utilising
a single PTC heating element. This helped in
proving the basis that a single heating element
is sufficient to provide the required tempera-
ture.
For the multilayer platform of the second stage,
adaptations to R2 Hardware components in or-
der to meet the restrictions given by the Epilog

Mini 24 working environment dimensions have
been done.

Figure 3: Thermal analysis of sintering plate.

IV. Discussion

The validation of the thermal distribution in
the single layer platform design proves that the
chosen PTC elements are sufficient in achieving
the temperature required. Preheating electron-
ics and software have been tested in both simu-
lated and actual conditions. A validation of the
whole design has to be conducted on the com-
pletely assembled platform. At this stage man-
ufacturing of non–standardised parts can be ini-
tiated. Merging the R2 Hardware with the pre-
heating system of the first stage proves not to
be feasible without major design changes asides
adapting the OpenSLS hardware‘s dimensions
to the Epilog Mini 24 environment. The us-
age of silicon heating pads in combination with
perfluoroalkoxy insulation plates may provide a
promising alternative that is compatible with
the multilayer platform design.
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Abstract— The seemingly impenetrable maze of regulations and involved overhead
has elevated the necessity of a development–aid for the extraordinary range of mobile
health applications to exigency. A database collecting influences, affected areas and
hidden implications beyond the scope of common development mechanisms is to
be implemented to help developers in creating mobile health applications, better
connecting particular features and use cases to the intended users. A preliminary
set of rules has been selected and introduced into a database structure, with a
proprietary client under development.

I. Introduction

A plethora of mobile applications in the fields
of health and medicine are emerging on a daily
basis. Recent attempts to helm quality con-
trol through post-production assessment have
so far been unsuccessful[1]. Developers[2], re-
searchers[3] and market experts[4] demand a
structure to aid in development independently
of one another. The FTC has released a tool to
guide developers concerning regulatory mecha-
nisms for the US market[5]. Due to the sprawl-
ing amount of involved parties and interests, a
database will be implemented to hold universal
information to better guide developers creating
mobile health or medical applications.

II. Materials & Methods

Initial literature research comprising various
sources to uncover origins of influences on
health–related mobile apps is conducted. Con-
temporary unscientific sources are included to
stay updated on progress of the unfolding mat-
ter. Scientific journal articles/literature are
examined to uncover sources of influence and
rules concerning requirements and necessary
features/implementations for mobile medical

applications. Alongside, sources about the in-
fluences are analyzed to retrieve specific infor-
mation about the form of control held upon
medical apps. The information acquired is
transformed into an online spreadsheet for in-
formation sharing, an archetypical database for-
mat. The structure is used in a first stage
to identify relations between information to
deduct a logical database model, as well as, in
the second development stage, to provide a pal-
pable intersection between development levels
as depicted in Figure 1.

Figure 1: User and developer database roles, with
logical, physical, and external/application layers[6].

Diverse online-tutorials and application devel-
opment literature are analyzed to predictively
safeguard interoperability between single com-
ponents and their environment. Separation of
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work is achieved by dividing tasks into three
main areas: rule selection is decided using a
prototype set consisting of 20 rules utilizing
the diverse options of different sources, regulat-
ing agency, agency type, and rule type. These
rules are implemented in a preliminary database
structure, demonstrating the various relation-
ships in tables. A java-based client to call and
access database table entries and sorting of en-
tries according to predefined queries is devel-
oped in a third work section.

III.Results

A prototype of a logical database model has
been extracted from the available relationships
of rules. Said model provides basic structure
for implementation following steps of unit de-
velopment and use. An initial set of data is
retrieved, formatted according to the structure
of the database, and inserted into the online in-
frastructure. The technical ISO/IEC–standard
62304 is scrutinized[7] due to its applicability
for all medical software, a parent class of mobile
applications. It contains information which is
not only to be included in the database but also
employable in the development process. The
database development has terminated the the-
oretical phase with the finalisation of a logical
database model as shown in Figure 2 and is ad-
vancing into a physical development process.

Figure 2: Logical database design – entity–
relationship diagram of the database prototype.

The set of preliminary rules has been im-
plemented into the database model structure
using MySQL, yielding a tentative prototype

database to be used as a starting point for devel-
oping a querying application around a Graphi-
cal User Interface with the Netbeans IDE.

IV. Discussion

The online infrastructure implemented is an in-
termediate transition point to transform infor-
mation content into data units. Information is
at risk of getting lost while undergoing changes
specific to the database management system, so
the final population phase will come once the
system is set in place. A point for subdividing
tasks has been reached, allowing software items
to be developed independently and be joined at
a later stage.
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Abstract— Providing an apparatus that simulates human breathing in a reliable
way could significantly reduce the number of animals involved in laboratory testing
of aerosols. This can be rendered possible by improving the accuracy of human
breathing-simulators, such as the i–Lung. The i–Lung‘s functioning is based on a
latex bag, which is a rubber sack that emulates the lungs. Spirometry values of
human volunteers were compared to the ones of the i–Lung. Subsequently a similar
comparison is conducted by substituting the latex bag with a primed porcine lung.

I. Introduction

Simulating spontaneous breathing is useful for
the investigation of physiological and patholog-
ical conditions.
The i–Lung model is a human breathing sim-
ulator. Its accuracy will be investigated in or-
der to conclude whether it is a reliable human-
breathing emulator. Firstly, breathing pattern
data was collected through spirometry. Sub-
sequently, the most relevant parameters were
identified in order to emulate the same process
with a latex bag. Finally, the aim was to substi-
tute the latex bag with a treated porcine lung
and prove again that the modelâ€™s function-
ing is accurate.

II. Materials & Methods

A. Hardware
The i–Lung model (Figure 1) allows the simu-
lation of respiration using a latex bag and the
detection of in- and exhaled particles during the
same process[1]. The functioning od the i–Lung
is driven by an embedded PC control. The pur-
pose is to manipulate the breathing process of

the lung equivalent and collect the tidal breath-
ing data generated. Additionally, an adapter for
connecting a spirometer to the i–Lung was de-
signed in Autodesk Inventor and printed in 3D.

Figure 1: The relevant i–Lung set–up used con-
sists of: (1) pressure maintenance chamber; (2) la-
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tex bag; (3) connecting duct between i–Lung and
spirometer; (4) movable setup.

B. Software
The software used to conduct the spirometry
tests and collect the respective data is ThorSoft,
which allows the evaluation of numerous breath-
ing exercises[3]. Patient‘s personal data and pa-
rameters such as weight, height and age were
also integrated since they influence the exercise
evaluation by a high degree. The i–Lung sim-
ulator was programmed to emulate the breath-
ing of an average adult. National Instruments
LabView Evaluation Software was used for cal-
ibration and initialization of flow– and pressure
sensor within the i–Lung. [4]

Figure 2: Tidal breathing pattern of an individ-
ual of the non–smokers group; tidal volume [L] vs.
variations in time[s].

III.Results

Figure 3: Normalized flow data of the i–Lung,
smokers and non-smokers group. A magnified vi-
sualization is provided in order to facilitate data
observation.

Human tidal breathing patterns of 10 individu-
als were assessed (Figure 2).

Subsequently, the respective flow curves were
generated and compared (Figure 3).

IV. Discussion

With the aim of comparing the collected data
between individuals with the same character-
istics, volunteers for the spirometry measure-
ments were divided into two groups: non-
smokers and smokers. Using ThorSoft in the
vital capacity (VC) testing mode, the breath-
ing patterns needed were obtained. However,
the actual purpose of the VC exercise, which
consists in assessing the maximal and minimal
lung volumina, has been altered in order to
adapt it to the project‘s needs. In fact, only
tidal breathing was assessed since the i–Lung is
not capable of emulating forced breathing pat-
terns (i.e. inhalation and exhalation at maximal
lung capacity). The data analysis presented a
clear difference in active lung volumina between
smokers and non-smokers. Indeed, the average
tidal volume was lower for the smokers: 0,8L
compared to the 1,1L of the non-smokers. Sub-
sequently, the flow data of the i–Lung and the
one of the volunteers was compared (Figure 3).
Once more, the similarity between non–smokers
and i–Lung was highlighted. To conclude the
analysis, it was found that the difference in tidal
volume between the simulator and the volun-
teers was of few milliliters [mL]. Being this a
negligible error, it was concluded that the la-
tex based i–Lung model is a reliable breathing
emulator.
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Abstract— The presented project aims to interconnect health data with transport
and environment data. The project was be conducted based on literature research.
The Austrian government has an official and national open data portal[1], which is
managed through the CKAN API. At European level there is a European Union
open data portal[2], which has an access to different data from the institution of the
European Union (EU). The CKAN API[3] is open source and could be used for the
future collection and evaluation of cross referenced health/transport/environment
data. A problem for the Health part of the data is that despite of a lot of Open Data
platforms, the amount of medical data is very small. Especially in Austria, most of
the data consist of information about Health care providers and hospitals, but not
data that could be effectively used to be linked with the other domains.

I. Introduction

Data has been growing in the last years at an as-
tonishing speed. This amount of data is referred
to as Big data. The particular challenge of this
big data phenomena lies more in improved sta-
tistical and computational methods rather than
in the computational capacity. The presented
project aims provide an approach that could
support in future to interconnect health data
with transport and environment data with the
use of the new HL7 standard FHIR. This inter-
connection would help to understand the cor-
relation of different data and would therefore
enable better and faster decision making, since
it would reveal hidden values and patterns that
could help in curing several diseases.

II. Materials & Methods

The project was conducted based on literature
research. The analysis will focus on three dif-
ferent domains. Those domains are: health,
transport, and environment. Since different

databases in different departments support dif-
ferent applications and formats specific to each
department, it was necessary to gather knowl-
edge about the exciting standards, including
the new standard HL7 FHIR. After gathering
data from several portals, the data was then
organized analyzed regarding their data format
and data structure. In the second semester the
group was working on a data integration ap-
proach that allows data from the different data
portals to be transmitted with the new standard
HL/FHIR. The proposal should evaluate the
compatibility of FHIR regarding non-medical
data.

III.Results

Various data portals and platforms were exam-
ined in Europe and the USA, and their technol-
ogy and metadata standards, and data struc-
tures were compared. In Europe, the Austrian
government as well as numerous others have an
official and national open data portal, which is
managed through the CKAN API[1,3]. This
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portal harvests metadata from various city–
level registries. At a larger level, there is a
European Union open data portal, which has
an access to different data from the institutions
of the EU[2]. In order to connect information
from different sources, the EU portal makes the
catalogue metadata available as Linked Data.
A majority of these state–administered open
data registries use the CKAN API to collect and
manage data. It is open source and has proven
useful for collection and integration/analysis of
data, with a widespread compatibility with var-
ious technologies and data management API‘s.
Current trends of metadata standards harmo-
nization across borders and domains were also
studied. On the legislative level, the EC IN-
SPIRE directive is notable for proposing unified
metadata definitions and structure on state-
administered data for a number of domains[4].
Meanwhile, on the private level groups like DB-
pedia have been actively aggregating and con-
necting metadata from vast open information
networks like Wikipedia, Google Maps, and the
likes[5]. In the interest of integrating all data
from the various data portals and platform, the
specification of the new FHIR standard of HL7
was examined. FHIR builds around the con-
cept of resources, small units of transaction with
unique IDâ€™s. Every resource consists of core
elements and also extensions that can be added
in order to include additional data. The in-
tegration of the data from the European En-
vironment Agency was done and showed that
FHIR could be used in a restricted way for non-
medical information. However there a set of
rules that must be considered while implement-
ing. The datatypes to interact with data plat-
forms were researched and the exchange can be
either via the RESTful API, FHIR Messaging
or FHIR documents[6].

IV. Discussion

A challenge for the Health part of the data
is the fact, that in Europe, despite of a lot

of Open Data platforms, the amount of med-
ical data is small. Especially in Austria, where
the EHR not open for statistical data mining,
most of the data consist of information about
Health care providers and hospitals, but insuf-
ficient to be effectively used to be linked with
the other domains (i.e. Environment and Trans-
portation). The main point to be taken from
the investigation so far is that there is a gen-
eral trend toward openness and semantic dis-
ambiguation throughout the big data ecosystem
not exclusive to the domain of environment and
transport. Integrating the data of the EEA in
FHIR was less challenging as expected, since
only two resources were needed to integrate the
data. This resources were â€˜Locationâ€™ and
â€˜Observationâ€™. There was no complica-
tions while using the resource Location. More
problem were faced with the resource Observa-
tion, since it is clearly defined for Observations
made in a medical environment including a pa-
tient and a clinical context. It is possible to
exclude data elements that are not needed.
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Abstract— Nowadays there are several data sources in different domains, like health, en-
vironment, social networks etc. In those huge amounts of Data (Big Data) it is expected
to find hidden values by combining those data from different domains to cure or improve
the care of diseases, like Multiple Sclerosis (MS). In this work emerging technologies, like
HL7 FHIR, shall be used as a basis to design and implement a prototype system for inter-
connecting different non-standardized as well as standardized IT Systems to allow exchange
of and the combination of information. Researchers may then use these capabilities to run
analysis on the interconnected data finding new insights to improve health and well-being
or optimizing patient treatments.

I. Introduction

Electronic Healthcare Records (EHR) play an
important role in digital healthcare, as it is seen
in Austria with the national Platform ELGA.
The aim of ELGA is to interconnect distributed
health information of patients in form of medi-
cal Documents on a national level. Data within
that context is going to grow due to longitudi-
nal health records and the connection of further
data origins, like homecare environments.
In future visions the interconnection of interna-
tional distributed data, not only health data,
but moreover different kinds of data like the
combination of health with environmental data
may be of interest in medical research regard-
ing influences of such environmental data on
health of human beings [1]. This combinatorial
approach may lead to high impact on insights
on e.g. the understanding of impacts to differ-
ent diseases like Multiple Sclerosis (MS): It is
already expected and partially proven that re-
gional environmental influences have an impact
on the frequency of MS-relapses [2].

Figure 1: The general architecture of the platform.

Therefore the interconnection of Big Data plat-
forms and systems may bring large benefits
on several layers. Such high amount of data
are referred to be called Big Data and need
new ways of handling and interconnecting these
large amounts of data efficiently and in a sus-
tainable way for gaining the most out of it. This
work is concerned with building a generic pro-
totype system. The evaluation of the system is
done by combining allergic data from open data
sources with blood-pressure data from the home
environment, to investigate a possible relation.
This approach uses most modern technological

47



approaches, like HL7 FHIR [3, 4]. Graph 1
shows the general architecture.

II. Tasks

A. Overall goals ot the project
The overall goal for the students is to concern
with the necessary steps to develop the data
platform and make a minimalistic pilot study to
evaluate its functionality. This includes several
tasks. The general project setup is described in
the following.
B. Specific Goals to be achieved The Project
consists of two groups with 3 students. Three
Main Tasks, as shown in graph 1, have to be
conducted by this 6 people, where each task is
done by two persons.

– Common Task for all students: Investiga-
tional Research

– Task 1 is concerned with the data ac-
quisition in the whole structure. On the
one hand this includes the investigation
of open data platforms and its interfaces
to read out data. This knowledge needs
to be prepared to be integrated in the in-
terface libraries of task 2. On the other
hand this includes the development of a
measurement chain gaining measurement
data from a blood pressure device and a
pulse oximeter. This data is then trans-
mitted to a smartphone (App), where it
should be transformed, by the interface li-
braries of Task 2, into an appropriate HL7
FHIR format to be sent to the platform
(Task 3).

– Task 2 is concerned with the interfaces
making the systems interoperable. This
includes mainly the development of li-
braries, which allows software to map un-
standardized formats into a standardized
one, based on HL7 FHIR and previously
conducted work from project related team
work student groups. The libraries need

to support push, pull as well as push-
pull behavior for different data formats.
With this ability the data can be inte-
grated from several sources to make ex-
change, aggregation and analysis.

– Task 3 is concerned with the setting up
as well as extending the aggregation and
analysis platform. This includes instal-
lation, maintenance and extension of an
open source HL7 FHIR server for data
storage. This will be installed in the
Virtual Lab (Server Infrastructure) and
serves as the aggregation platform. Ad-
ditionally an Analysis Application needs
to be developed to generate graphs out
of the data retrieved from the system for
analysis. This may either be an stand-
alone web application or integrated in the
HL7 FHIR open source software.

III. The Greater Good

There are a lot different Health IT Platforms or
Open Data Platforms available, but those are
not interconnected in an interoperable and sus-
tainable way. Conducting the work may be a
contribution to get hidden values in the com-
bination of large amounts of data, which may
themselves lead to new findings in different re-
search areas regarding several diseases, like MS.
With this first prototype a minimalistic ap-
proach is conducted.
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Abstract— In many neuroophthalmological disorders, eye movement is affected. Videoocu-
lography allows quantification and comparison of this kind of disorders, but it is expensive
and therefore not widely accessible. Recently, the EyeTribe Company started selling an
OEM Eye Tracker. The aim of this study is to implement a software that projects fixation
targets, records the eye movement data received from the Eye Tracker, and allows basic
graphical and statistical analysis along with an export function.

I. Introduction

Many neuroophthalmological and some other ophthal-
mological diseases, such as endocrinological orbitopa-
thy (Graves‘ophthalmopathy) manifest as eye move-
ment disorders. Some of them represent extraocular
muscle paresis which limit eye movement in certain di-
rections and often causes double vision. The objectifi-
cation and quantification of eye movement impairment
is quite helpful for initial diagnosis and follow-up, for
example under treatment. Some commercial devices ex-
ist, but they are expensive, thus most ophthalmologists
rely on clinical examination. Recently, the Eye Tribe
started marketing an inexpensive eye tracker. Initial
tests at our department show promising results.

II. Tasks

A. Overall goals ot the project
The aim of this project is to create a software plat-
form that presents specific moving targets on a com-
puter screen (moving dot, sliding bars) and to record
the movement stream (JSON) sent by the camera dae-
mon in real time. The recorded data is analyzed and
visualized opposed to the target position in the same
framework.

B. Specific Goals to be achieved

– A basic patient database (Name, Birthdate, So-
cial Security Number) allowing repeated exami-
nations

– Different configureable moving target presenta-
tions need to be provided:

– Moving dot (size, colour, speed). For
this target, the exact position needs to be
recorded (60 fps)

– Sliding bars (width, colour, speed, direc-
tion)

– Eye movement recordings are stored along with
patient data and date (and target position)

– An analysis browser shows eye movements as a
function of time (x: time, y: vertical/horizontal
position) and in case of the moving dot overlaid
with the dot position.

– The analysis platform shows basic statistical in-
formation (excursion, distance from target posi-
tion etc.) and allows the comparison with earlier
results.

– The analysis platform offers an export function
for the recorded data.

III. The Greater Good

With this software, dynamic videooculography becomes
accessible to many centres and physicians around the
world. Diagnosis and treatment success become quan-
tifiable. Ocular movement disorders can possibly be de-
tected sooner and scientifically evaluated.
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Abstract— In recent years the number of mobile eHealth applications developed for various
scenarios and fields of applications has risen constantly and a plateau is not foreseeable[1].
A common set of quality guidelines and test frameworks is missing which puts additional
burden to the software developers to keep a certain level of software quality. The goal of
this project is to design and implement those missing tools for demo applications and to
develop a device emulator for personal healthcare devices.

I. Introduction

Today, especially in the field of mobile applications
the problem exists that the complexity increases,
the time–to–market decreases and the overall qual-
ity is not always able to keep up. One reason for this
is a lack of frameworks and guidelines assisting the
whole development process (from the early design
state to the post market surveillance). Addition-
ally, for many developments an appropriate soft-
ware test infrastructure is missing. Therefore this
projects targets to identify the current gaps with a
focus on mobile applications and to provide imple-
menters with needed guidelines and test tools. For
validation and proof–of–concept purposes a connec-
tion to the project Development of an Interopera-
ble Exchange, Aggregation and Analysis Platform
for Health and Environmental Data, supervised by
Philipp Urbauer, is possible.

II. Tasks

A. Overall goals ot the project
Investigation on the current state of available guide-
line, test frameworks and certification programs for
mobile eHealth applications

– Specification of a test framework for mobile
applications (incl. standardised communica-
tion interfaces)

– Implementation of automated tests for Blue-
tooth and HL7 interfaces, incl. device emu-
lators (test drivers)

B. Specific Goals to be achieved

– Write a document listing available guidelines,
test tools, frameworks and certification pro-
grams for mobile health applications

– Write a document introducing the developed
test framework and provide an exemplary ap-
plication of the test framework for at least
two use cases

– Android implementation of a generic per-
sonal health device emulator (simulating
weighting scales, blood pressure monitors,
etc) proving the simulated data over a Blue-
tooth Low Energy interface and over a HL7
FHIR interface. This app shall include capa-
bilities for automated testing (send only one
measurement, send historic data, etc.)

III. The Greater Good

Developers of mobile eHealth Applications should
be assisted during development and testing pro-
cesses by providing guidelines and a software test
framework. This artefacts can increase the learning
curve and raise additional awareness for common
pit–traps in order to achieve an overall increased
quality of the developed applications.
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Abstract— Correct acquisition of sensor output values and voltage conversion into
expected units belong among fundamental tasks in many areas of engineering. The
active mechanical lung simulator, iLung 2.1, is not different in this regard. The
integrated simulation control software uses data from airflow sensors in feedback
control loop. Therefore, the development of a calibration unit is needed in order to
ensure airflow data validity.

I. Introduction
Sensors are critical components in all measure-
ment and control systems. Their importance
can clearly be seen in Biomedical Engineering,
where the output of a sensor often directly in-
fluences the setting of a medical device used
by patients or in research applications. Sensor
output values have to therefore be transferred,
converted and interpreted precisely in order to
avoid measurement errors.
The used Honeywell AWM720P1 medical air-
flow sensors are one of the fundamental parts
of the active mechanical lung simulator – iLung
2.1. Calibration unit is needed in order to en-
sure usage of valid airflow values for simulation
purposes.

II. Tasks
A. Overall goals ot the project
Overall aim of the project is to develop the cal-
ibration unit for iLung 2.1. The developed cal-
ibration unit will be subsequently tested with
several airflow sensors available in the respira-
tion laboratory. A LabVIEW script converting
AWM720P1 airflow sensors voltage output to
airflow values has to be created and validated
during lung simulation cRIO.

B. Specific Goals to be achieved
The project group will have to perform the fol-
lowing tasks:

– Familiarise with the available airflow sen-
sors and their calibration options.

– Design and develop the calibration unit.

– Create a LabVIEW script in order to ob-
tain correct airflow values from the airflow
sensors, including a report.

– Implement and validate designed calibra-
tion unit during lung simulation.

III. The Greater Good

The calibration model will be used in order to
ensure correct airflow data acquisition from the
sensors. Therefore, this project contributes to
the usage of the lung simulator as a whole unit
for industrial, research and academic purposes.
The simulator, as a viable testing possibility for
cosmetic industry, offers a potential alternative
to animal testing.
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Abstract— Selective Laser Sintering (SLS) is considered as one of the most important additive manufacturing
processes due to component stability and its broad range of usable materials. However the influence of the
different process parameters on mechanical workpiece properties are still poorly studied, leading to the fact
that further optimization is necessary to increase workpiece quality. In this project optimal parameters for
the SLS process should be found by implementing and analyzing appropriate experiments.

I. Introduction

Experiments can either be conducted on commercial
SLS machines, e. g. as the Eos Formiga P110, which
is available at UAS Technikum Wien. Since commercial
machines are designed for reliable prototype production,
they are limited in their usage for educational purposes
and experiments. E. g. the machines are limited to ma-
terials supplied by the manufacturer. On the market,
systems for conducting experiments for SLS are rare,
thus experimental setups have been designed within the
project LOALiS[1].
The experimental setups are based on a 50W CO2–
EPILOGMini 24 Laser[2] and two self–made extensions:

a. Preheated well–plate for single layer experiments

b. A 3D–Printing extension which is adapted from
the OpenSLS project[3]

Currently the single–layer extension is fully imple-
mented and tested, and can be used to design experi-
ments to investigate the process of single layer sintering.
See Figure 1a.
To investigate a 3D printing process, a CAD drawing[3]
has been already implemented and adapted in size to fit
the laser cutter. The model which is ready for manufac-
turing still has to be tested. See Figure 1b.

a) b)

Figure 1: a) Single layer extension, image is taken with an IR-
camera to investigate thermal heat distribution. b) CAD Model
of the 3D printing extension.

II. Tasks

A. Implementation of the 3D printing extension

– manufacturing of all parts (can be done with the
Laser-Cutter itself)

– implementation of a software to print 3D-parts

– assembly and testing

B. Experimental design and process optimisazion

– Design of experiments to investigate the SLS pro-
cess in single layer sintering and in a 3D printing
process

– Analyzing the results of different SLS process
parameters to find an optimal configuration for
given materials. For analysis the devices shown
in[1] have to be used.

III. The Greater Good

3D printing ceramic materials is a promising concept for
various applications in biomedical engineering[5]. Cur-
rently there are great attempts of printing ceramics
by means of stereo lithography[5]. Promising attempts
were made by Otto et al.[4] to print ceramic prototypes
by means of SLS. Subsequent work to this project is pos-
sible within a current cooperation between TU Vienna
(Prof. Otto) and the project LOALiS.
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Abstract— Optical coherence tomography angiography (OCTA) is a non–invasive imaging
method to visualize micro–vasculature in skin and retina. Developed in the past years some
work has to be done still, in order to make it a high-resolution modality. A focal shift,
induced by scanning mirrors induces blurred images which makes diagnosis for the clinician
harder. An optical system to reduce the focal shift shall help to increase the image quality
of OCTA and promote the research in in–vivo, non-invasive micro vasculature diseases.

I. Introduction

Optical coherence tomography (OCT) is a non-
invasive optical imaging modality in biomedical op-
tics and medicine. It performs high resolution,
cross-sectional, and three dimensional volumetric
imaging of the internal microstructure of biologi-
cal tissues by measuring the echo of backscattered
light. OCT angiography (OCTA) is currently the
most successful extension of OCT since it can easily
be implemented in almost every OCT system and
it immediately meets clinical needs. By sensing dy-
namic structural changes in-between successive to-
mograms the blood flow of vessels and, in further
consequence, the micro vasculature system in up to
2mm skin depth can be reconstructed[1]. Scanning
an area with x– and y– mirrors, small focal shifts
are induced which blur the OCT image. In OCTA
reconstructing the blurred images has further im-
pact on the result, decreasing the resolution of the
images. A simulation of a system, comprising two
concave mirrors, to reduce this focal shift is needed
to improve OCTA imaging quality.

II. Tasks

A. Overall goals of the project
The overall aim is to simulate a x– and y– scanning
system for a OCTA system and a two–concave–
mirror system which effectively reduces focal shifts,
induced by the scanning mirrors. In the end an ap-
propriate scanning lens shall be chosen to be com-
bined with.

B. Specific Goals to be achieved
The project team will have to perform the following
tasks:

– Familiarize with basic optics, Zemax and
Matlab

– Design the optical System in Zemax

– Write a script in Matlab to simulate the
movement of the scanning mirrors (commu-
nicate between Zemax and Matlab)

– Evaluate the impact on focus shift using this
design

III. The Greater Good

The developed system will be used in the Center
for medical physics and Biomedical Engineering at
the AKH Vienna to promote current research in
non-invasive investigation of micro arterial tissues.
It will help to develop new OCTA systems and it
will be used for clinical studies, investigating arte-
rial related diseases. OCTA will enable clinicians
to non-invasively diagnose micro-arterial diseases
which will have a big impact on early diagnosis as
well as non-invasive diagnosis.

Literature

[1] W. Drexler and J.G. Fujimoto. Optical Coher-
ence Tomography – Technology and Applications.
2nd edition. Springer Berlin · Heidelberg · New
York. 2008

59





Authors & Advisors
Abdel–Keream, Mona, 43
Agojo, Stephan, 41
Aguila, Beejay, 17
Alakraa, Mahmoud, 35
Almouhammed, Houssam, 35

Bancher, Benjamin, 23
Bauernfeind, Klaus, 11
Bayer, Natascha, 37, 49, 57
Buchinger, Magdalena, 19
Buzatu, Ilinca, 13

Cimander, Marcel, 43

Drauschke, Andreas, 2, 59

Felner, Lukas, 19
Fischer, Cornelia, 27
Forjan, Mathias, 2, 11, 35, 41, 53
Frohner, Matthias, 39, 51

Gebeyehu, Brook, 43
Geiger, Max, 15
Gonta, Mariia, 23

Haider, Clara, 29
Harwarth, Philipp, 15
Heinzl, Johannes, 17
Hermann, Agnes, 35
Hirsch, Gerald, 11
Huber, Lisa, 11
Hulatsch, Katharina, 19

Jagsch, Maximilian, 25

Kösslbacher, Lukas, 25
Koinig, Sabine, 49
Krizanac, Martina, 41
Kumar Dev, Ratnesh, 39

Mader, David, 23
Mandel, Nicolas, 39
Milanovic, Selena, 41
Mitsch, Christoph, 49

Niemann, Christoph, 11

Pallikunnath Freddy, 31
Pan, Jeanny, 29
Pasteka, Richard, 53
Pemp, Berthold, 49
Pezzei, Julian, 21
Pototschnig, Paula, 23

Rank, Elisabet, 59
Reitner, Andreas, 49
Reutterer, Bernd, 19, 57

Sauermann, Stefan, 2, 11, 13, 15, 17, 19, 21,
23, 25, 27, 29, 31

Schöbitz, Adelheid, 13
Schedl, Linda, 27
Schweiger, Armin Manuel, 31
Shyam, Rohin, 37
Stark, Vincent, 37
Sutaj, Ngadhnjim, 13

Traxler, Lukas, 13, 49, 57

Ulbinger, Christoph, 37
Unterrainer, Daniel, 31
Urbauer, Philipp, 43, 47

Wölwitsch, Iris, 15
Wahouske, Cole, 39
Weinberg, Maria, 21
Windisch, Michael, 2, 11, 13, 15, 17, 19
Wojcik, Zuzanna, 17

61


