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Medical Technology Group

Research

Our research in the field of medical engineering focuses on the interdisciplinary interface of intensive
care medicine, data analysis, machine learning, control engineering and embedded software. Here,
we are particularly interested in data-based early detection of disease patterns and device
malfunctions, as well as model-based control of organ support systems.

intensive care medicine

safety and
reliability

data analysis

machine

learning software

engineering

Projects

Aix-Neo-Guard

The digitalisation of the intensive care environment enables the consolidation of patient data from
diagnostics and therapy, resulting in multi-parametric, high-frequency data collections. While such
databases have already been established for adults and are publicly accessible, there is a lack of data
in the field of neonatal and paediatric intensive care medicine for systemically modelling a wide range
of clinical pictures or using artificial intelligence (Al) methods.

_--'ii':"'i""i__ The Alx-Neo-Guard project, which uses and expands the data set generated
’-:._?.,E _."i_: by a previous Nanni project, has the overarching goal of improving intensive
o A care diagnostics and therapy in neonatal, paediatric and adolescent
AI'x-Neo-Guard medicine by increasing treatment safety and improving medical training.

g
L
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The use of Al-based algorithms enables the early detection of treatment complications and provides
deeper insights into pathophysiological relationships. In addition, a physiological model for modelling
pulmonary gas exchange under mechanical ventilation is being developed, which could directly
support both the training of medical staff and therapy in the future.

As a first step, Al methods such as random forest or recurrent neural networks have already been
applied to high-resolution time series data in order to automatically recognise patient-ventilator
asynchronies.

Contact: Camelia Oprea, M.Sc. RWTH

Explainable Al

In the context of the SMITH project, as well as the project “Aix-Neo-Guard”, we also deal with the topic
of explainable and interpretable artificial intelligence, or explainable and interpretable machine
learning. Here, all aspects of data processing are taken into consideration: A clear and good visual
representation of the available data to make it easier for physicians to work with the data;
Frameworks that can extend existing machine learning methods with a selection of explainability and
interpretability; Machine learning methods developed from scratch for explainability and
interpretability; Extended evaluation methods for machine learning that go beyond individual values
to show the capabilities and weaknesses of the methods.

Contact: Simon Fonck, M.Sc. RWTH, Alexander Kruschewsky, M.Sc. RWTH, Camelia Oprea, M.Sc.
RWTH

SMITH

Within the SMITH-Projektes, innovative IT solutions are being developed to improve medical patient

care. With the help of data integration centers (DIZ) and a marketplace developed within the project,

the interoperable use of data and patient-oriented research is enabled. Three use cases will be used

to demonstrate the added value of this data interoperability. In the first methodological use case

“Phenotype pipeline” (PheP), innovative data analytic methods and tools are developed which make
medical data accessible.

With the help of two clinical use cases, the approach underlying the
tMedical Informabion main objective will be demonstrated.
IDEYTEETIESEIEATE n the use case ASIC (Algorithmic Surveillance of ICU Patients), the data
generated in intensive care units is continuously evaluated in order to
automatically monitor the condition of patients to enable rapid therapeutic intervention. The main
focus is on Acute Respiratory Distress Syndrome (ARDS) - acute respiratory failure. ARDS has a very
high mortality rate, which is mainly due to the fact that the disease is often detected too late.
Automated monitoring is intended to enable early diagnosis and consequently improve patient
treatment.
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The HELP clinical use case focuses on the targeted use of antibiotics to combat bacterial infections at
an early stage. Innovative technologies are to be used to support infectious diseases in normal and
intensive care units.

The work on Informatik 11 takes place within the framework of the use case ASIC. On this basis, we
are primarily researching data plausibility and the classification of ARDS in secondary data.

For more information, click here.

Contact: Simon Fonck, M.Sc. RWTH, Alexander Kruschewsky, M.Sc. RWTH

Clean Hands

The Clean Hands project is dedicated to achieving hand hygiene standards in a medical context.
Inadequate hand disinfection repeatedly leads to hospital-acquired (nosocomial) infections.

The relevant hand disinfection methods are generally based on alcohol-based disinfectant solutions.
During the disinfection process, this alcohol evaporates on the user's skin surface. This evaporation
removes energy from the wetted skin area in the form of heat.

The evaporative cooling that occurs during a disinfection process can be measured using
thermography and conclusions can be drawn from these measurements about the quality of the
wetting of the hand with disinfectant.

Ansprechpartner: Dr.-Ing. André Stollenwerk

SmartLungControl

Within the DFG project SmartLungControl, a concept for a demand-adapted control and safety
monitoring of a long-term artificial lung outside the intensive care unit is being researched. In a first
step, an analysis of already existing retrospective patient and animal test data is performed, followed
by a systematic expert survey according to the Delphi method. In the second step, a safety concept
and a draft regulation of the artificial lung will be developed. For this purpose, among other things,
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new sensor concepts for both reliability measures and demand-based adaptation will be investigated.
Finally, the developed pilot concept will be validated and tested under different framework conditions
and in defined critical operating conditions in-silico, in-vitro and in-vivo in animal experiments.

Contact: Marc Wiartalla, M.Sc. RWTH

NANNI

Within the framework of the BMBF-funded project Nanni (Neonatology
Ventilator Device with Adaptive User Support), the partners Lowenstein
Medical, the University Hospital Aachen and for RWTH Aachen University the
Chair of Computer Science 11 have joined forces. In this project, the prototype
of a new generation of early and neonatal ventilators is being developed. On
this basis, we are primarily researching the regulation of arterial CO2-partial
pressure and the detection of problems in the artificial ventilation of newborns.

Contact: Valerie Pfannschmidt, M.Sc. RWTH

AutoMock

Within the framework of the BMBF project AutoMock, an automated mock loop is
being developed for the long-term investigation and optimization of organ perfusion
under a wide variety of circumstances. On this basis, the influence of perfusion
parameters and pharmaceutical influence will be investigated. Furthermore, the test
stand is also suitable for testing perfused medical devices.

For more information, click here.

Contact: Marc Wiartalla, M.Sc. RWTH

Team

Member Position / Project
Dr.-Ing. André Stollenwerk Group leader
Lavinia Goldermann, M.Sc. RWTH SMITH

Simon Fonck, M.Sc. RWTH SMITH

Alexander Kruschewsky, M.Sc. RWTH|Explainable Al
Camelia Oprea, M.Sc. RWTH Aix-Neo-Guard
Valerie Pfannschmidt, M.Sc. RWTH  |NANNI

Marc Wiartalla, M.Sc. RWTH SmartLungControl
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Theses

The currently advertised theses can be found here.

If you have a general interest in writing a thesis in the field of medical engineering and cannot commit
to any of the topics mentioned, you are also welcome to send your application to the entire medical
engineering group: medtech-abschlussarbeiten@embedded.rwth-aachen.de

Publications

[BPS+24]

PDFBIB
Buglowski, M., Pfannschmidt, V., Stollenwerk, A., Schoberer, M., Huong Nguyen, T. B., Becker,
S., and Braun, 0., "Beatmungsgerat und Verfahren zur Atemgasversorgung", 2024.

Beatmungsgerat und Verfahren zur Atemgasversorgung
Bibtex entry :

@techreport { BPS+24,
author = { Buglowski, Mateusz and Pfannschmidt, Valerie and
Stollenwerk, André and Schoberer, Mark and Huong Nguyen,
Thi Bich and Becker, Sabine and Braun, Oliver },
title = { Beatmungsger{\"a}t und Verfahren zur Atemgasversorgung },

Informatik 11 - Embedded Software - https://embedded.rwth-aachen.de/


https://embedded.rwth-aachen.de/doku.php?id=en:lehre:abschlussarbeiten
mailto:medtech-abschlussarbeiten@embedded.rwth-aachen.de
https://worldwide.espacenet.com/patent/search/family/087245644/publication/DE102022117141A1?q=WO202408785

Last update: 2024/02/05 21:43 en:forschung:medtech https://embedded.rwth-aachen.de/doku.php?id=en:forschung:medtech

pages = { 29 Seiten : Illustrationen },

year = { 2024 },

typ = { PUB:(DE-HGF)23 },

reportid = { RWTH-2024-00553 },

cin = { 122810 / 120000537500-5 ; 537500-2 ; 933410 },

url = {
https://worldwide.espacenet.com/patent/search/family/087245644/publicat
ion/DE102022117141A17q=W0202408785 },
}

[PSK24]

PDFBIB
Pfannschmidt, V., Stollenwerk, A., and Kowalewski, S., "Physiologische Regelung der kinstlichen
Beatmung Fruhgeborener", in Proc. [58. Regelungstechnisches Kolloquium, Boppard], 2024.

Physiologische Regelung der kunstlichen Beatmung
Friuhgeborener

Bibtex entry :

@inproceedings { PSK24,
author = { Pfannschmidt, Valerie and Stollenwerk, André and
Kowalewski, Stefan },
title = { Physiologische Regelung der k{\"u}nstlichen Beatmung
Fr{\"u}hgeborener },
booktitle = { [58. Regelungstechnisches Kolloquium, Boppard] },
year = { 2024 },
organization = { 58. Regelungstechnisches Kolloquium, Boppard
(Germany) 1},
typ = { PUB:(DE-HGF)8 },
reportid = { RWTH-2024-02444 },
cin = { 122810 / 120000 },
url = {
https://www.iosb.fraunhofer.de/content/dam/iosb/iosbtest/documents/vera
nstaltungen/boppard-regelungstechnisches-
kolloquium/Abstracts Boppard 2024.pdf },
}

[BWH+23]
PDFBIB

Berg, F. ., Wiartalla, M. O., Hillmann, M., Derks, A., Kowalewski, S., and Stollenwerk, A., "ASMO:
a decentralized and verifiable interoperability platform in intensive care", Proceedings on
automation in medical engineering, vol. 2, iss. 1, p. 2, 2023

ASMO: a decentralized and verifiable interoperability
platform in intensive care

Bibtex entry :

@article { BWH+23,
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author = { Berg, Frederik Julius and Wiartalla, Marc Oliver and
H{\"u}1llmann, Moritz and Derks, Andreas and Kowalewski,
Stefan and Stollenwerk, André },

title = { ASMO: a decentralized and verifiable interoperability
platform in intensive care },

journal = { Proceedings on automation in medical engineering },

publisher = { Infinite Science GmbH },

pages = { 2 Seiten },

volume = {

number = { ,

year = { 2023 },

address = { L{\"u}beck },

organization = { 16. Interdisziplin{\"a}res Symposium AUTOMED -
Automatisierungstechnische Verfahren f{\"u}r die
Medizintechnik, Gie{\ss}en (Germany), 2023-03-30 -
2023-03-31 1},

doi = { 10.18154/RWTH-2023-03716 },

typ = { PUB:(DE-HGF)16 },

reportid = { RWTH-2023-03716 },

cin = { 122810 / 120000 },

url = { https://doi.org/10.18416/AUTOMED.2023 },

2},
1}
2

}

[FFN+23]

PDFBIB
Fonck, S. A. M., Fritsch, S., Nottenkamper, G., and Stollenwerk, A., "Implementation of
ResNet-50 for the Detection of ARDS in Chest X-Rays using transfer-learning", Proceedings on
automation in medical engineering, vol. 2, iss. 1, p. 2, 2023

Implementation of ResNet-50 for the Detection of ARDS
in Chest X-Rays using transfer-learning

Bibtex entry :

@article { FFN+23,

author = { Fonck, Simon Ansgar Martin and Fritsch, Sebastian and
Nottenk{\"a}mper, Gina and Stollenwerk, André },

title = { Implementation of ResNet-50 for the Detection of ARDS in
Chest X-Rays using transfer-learning },

journal = { Proceedings on automation in medical engineering },

publisher = { Infinite Science GmbH },

pages = { 2 Seiten },

volume = 2},

number = 1},

year = { 2023 },

address = { L{\"u}beck },

organization = { 16. Interdisziplin{\"a}res Symposium AUTOMED -
Automatisierungstechnische Verfahren f{\"u}r die
Medizintechnik, Gie{\ss}en (Germany), 2023-03-30 -
2023-03-31 1},

{
{
2
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doi = { 10.18154/RWTH-2023-03291 },
typ = { PUB: (DE-HGF)16 },
reportid = { RWTH-2023-03291 },

cin = { 122810 / 120000533000-3 / 931210 },
url = { https://doi.org/10.18416/AUTOMED.2023 },
}
[FLS+23]
PDFBIB

Fischbach, A., Lamberti, M., Simons, J. A., Wrede, E., TheiBen, A., Winnersbach, P., Rossaint, R.,
Stollenwerk, A., and Bleilevens, C., "Early Blood Clot Detection Using Forward Scattering Light
Measurements Is Not Superior to Delta Pressure Measurements", Biosensors : open access
journal, vol. 13, iss. 12, p. [1]-13, 2023

Early Blood Clot Detection Using Forward Scattering
Light Measurements Is Not Superior to Delta Pressure
Measurements

Bibtex entry :

@article { FLS+23,

author = { Fischbach, Anna and Lamberti, Michael and Simons, Julia
Alexandra and Wrede, Erik and Thei{\ss}en, Alexander and
Winnersbach, Patrick and Rossaint, Rolf and Stollenwerk,
André and Bleilevens, Christian },

title = { Early Blood Clot Detection Using Forward Scattering Light
Measurements Is Not Superior to Delta Pressure Measurements },

journal = { Biosensors : open access journal },

publisher = { MDPI },

pages = { [1]-13 },

volume { 13 },

number = { 12 },

year = { 2023 },

address = { Basel },

issn = { 2079-6374 },

doi = { 10.3390/bios13121012 1},

typ = { PUB:(DE-HGF)16 },

reportid = { RWTH-2023-11293 },

cin = { 122810 / 120000 },

url = {

http://publications.rwth-aachen.de/record/974400/files/974400.pdf },

illkey = { Sicherheits- und Automatisierungskonzepte f{\"u}r
k{\"u}nstliche implantierbare Lungen - SmartLungControl
(447729163) 1},

}

[WBK+23]
BIB
Wiartalla, M., Berg, F. J., Kihn, J., Buglowski, M., Bleilevens, C., Kowalewski, S., and Stollenwerk,
A., "A fully automated normothermic machine perfusion system for kidney grafts supporting
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physiological motivated flow profiles”, in Proc. Current directions in biomedical engineering,
Berlin, 2023, vol. 9, De Gruyter, pp. 323-326.

A fully automated normothermic machine perfusion
system for kidney grafts supporting physiological
motivated flow profiles

Bibtex entry :

@inproceedings { WBK+23,
author = { Wiartalla, Marc and Berg, Frederik Julius and K{\"u}hn,
Jahn
and Buglowski, Mateusz and Bleilevens, Christian and
Kowalewski, Stefan and Stollenwerk, André },
title = { A fully automated normothermic machine perfusion system
for
kidney grafts supporting physiological motivated flow
profiles },
booktitle = { Current directions in biomedical engineering },
publisher = { De Gruyter },
pages = { 323-326 },
volume {9},
number = { 1 },
year = { 2023 },
address = { Berlin },
issn = { 2364-5504 },
organization = { 57. DGBMT Annual Conference on Biomedical
Engineering,
Duisburg (Germany), 2023-09-26 - 2023-09-28 },
doi = { 10.1515/cdbme-2023-1081 },
typ = { PUB:(DE-HGF)16 },
reportid = { RWTH-2023-09613 },
cin = { 122810 / 120000 },
illkey = { BMBF 031L0134B - Alternativmethoden - Verbund: AutoMock

Entwicklung eines vollautomatisierten in vitro Teststands
(Mock Loop) - Ein k{\"u}nstlicher Kreislauf als
Ersatzmethode zur Biokompatibilit{\"a}tstestung von
Membranoxygenatoren und zur Transplantationssimulation
(BMBF-031L0134B) },

}

[WBO+23a]

PDFBIB
Wiartalla, M. O., Berg, F. J., Ottersbach, F., Kihn, J., Buglowski, M., Kowalewski, S., and
Stollenwerk, A., "A modular and verifiable software architecture for interconnected medical

systems in intensive care", Annals of computer science and information systems, vol. 37, pp.
345-351, 2023

Informatik 11 - Embedded Software - https://embedded.rwth-aachen.de/


http://publications.rwth-aachen.de/record/971996

Last update: 2024/02/05 21:43 en:forschung:medtech https://embedded.rwth-aachen.de/doku.php?id=en:forschung:medtech

A modular and verifiable software architecture for
interconnected medical systems in intensive care

Bibtex entry :

@article { WBO+23a,

author = { Wiartalla, Marc Oliver and Berg, Frederik Julius and
Ottersbach, Florian and K{\"u}hn, Jan and Buglowski, Mateusz
and Kowalewski, Stefan and Stollenwerk, André },

title = { A modular and verifiable software architecture for
interconnected medical systems in intensive care },

journal = { Annals of computer science and information systems },

publisher = { Polish Information Processing Society },

pages = { 345-351 },

volume = { 37 },

year = { 2023 },

address = { Warsaw },

issn = { 2300-5963 },

isbn = { 978-83-969601-3-9 },

organization = { 18. Conference on Computer Science and

Intelligence Systems,

}

[BOP+22]
PDFBIB

Warsaw (Poland), 2023-09-17 - 2023-09-20 },
doi = { 10.15439/2023F6208 },
typ = { PUB:(DE-HGF)16 },
reportid = { RWTH-2023-09964 },
cin = { 122810 / 120000 },
url = { http://publications.rwth-aachen.de/record/971996 },
illkey = { BMBF 031L0134B - Alternativmethoden - Verbund: AutoMock

Entwicklung eines vollautomatisierten in vitro Teststands
(Mock Loop) - Ein k{\"u}nstlicher Kreislauf als
Ersatzmethode zur Biokompatibilit{\"a}tstestung von
Membranoxygenatoren und zur Transplantationssimulation
(BMBF-031L0134B) },

Becker, S., Olivier, L., Pfannschmidt, V., Buglowski, M., Hatten, M., Wienhold, M., Orlikowsky, T.,
Stollenwerk, A., and Schoberer, M., "Closed-Loop Kontrolle des endtidalen CO2 im
Frihgeborenen Lammer-Modell", in Proc. Abstracts 48. Jahrestagung der Gesellschaft fir
Neonatologie und Padiatrische Intensivmedizin / Gesellschaft fur Neonatologie und Padiatrische
Intensivmedizin e. V =1, 1, 1, Jena : Conventus Congressmanagement & Marketing GmbH,
2022,, Jena, 2022, Conventus Congressmanagement & Marketing GmbH, p. 92.

Closed-Loop Kontrolle des endtidalen CO2 im
Frihgeborenen Lammer-Modell
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Bibtex entry :

@inproceedings { BOP+22,
author = { Becker, Sabine and Olivier, Lena and Pfannschmidt,
Valerie
and Buglowski, Mateusz and H{\"u}tten, Matthias and
Wienhold, Marie and Orlikowsky, Thorsten and Stollenwerk,
André and Schoberer, Mark },
title = { Closed-Loop Kontrolle des endtidalen C02 im
Fr{\"u}hgeborenen L{\"a}mmer-Modell },
booktitle = { Abstracts 48. Jahrestagung der Gesellschaft f{\"u}r
Neonatologie und P{\"a}diatrische Intensivmedizin /
Gesellschaft f{\"u}r Neonatologie und P{\"a}diatrische
Intensivmedizin e. V=1, 1, 1, Jena : Conventus
Congressmanagement & Marketing GmbH, 2022, },
publisher = { Conventus Congressmanagement & Marketing GmbH },
pages = { 92 },
year = { 2022 },
address = { Jena },
organization = { 48. Jahrestagung der Gesellschaft f{\"u}r
Neonatologie und
P{\"a}diatrische Intensivmedizin / Gesellschaft f{\"u}r
Neonatologie und P{\"a}diatrische Intensivmedizin e. V. },
typ = { PUB: (DE-HGF)1 },
reportid = { RWTH-2024-02440 },
cin = { 537500-5 ; 537500-2 ; 933410 / 122810 / 120000 },
url = {
http://nbn-resolving.org/urn:nbn:de:101:1-2022050914325390522965 },
illkey = { BMBF 13GW0292C - Innovatives
Neonatologiebeatmungsger{\"a}t
mit adaptiver Anwenderunterst{\"u}tzung (NANNI) -
Teilvorhaben: Erforschung neuer Modelle zur Diagnose von
Fehlerzust{\"a}nden (BMBF-13GW0292C) },

}

[BPB+22]

PDFBIB
Buglowski, M., Pfannschmidt, V., Becker, S., Braun, O., Hutten, M., Ophelders, D., Oprea, C.,
Pattai, S., Schoberer, M., and Stollenwerk, A., "Closed-Loop Control of Arterial CO2 in Mechanical
Ventilation of Neonates", in Proc. 44th Annual International Conference of the IEEE Engineering
in Medicine and Biology Society (EMBC) / pre-conference workshops & social events: Monday,
July 11, 2022, conference dates: Tuesday, July 12-Friday, July 15, 2022 / conference chair:
Christopher James (University of Warwick), conference co-chair: James Patton (University of
Chicago) ; programm chair: Ron Summers (Collegium Basilea), [Piscataway, NJ], 2022, IEEE, pp.
4991-4995.

Closed-Loop Control of Arterial CO2 in Mechanical
Ventilation of Neonates
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Bibtex entry :

@inproceedings { BPB+22,
author = { Buglowski, Mateusz and Pfannschmidt, Valerie and Becker,
Sabine and Braun, Oliver and Hutten, Matthias and Ophelders,
Daan and Oprea, Camelia and Pattai, Steffen and Schoberer,
Mark and Stollenwerk, André },
title = { Closed-Loop Control of Arterial C02 in Mechanical
Ventilation of Neonates },
booktitle = { 44th Annual International Conference of the IEEE
Engineering
in Medicine and Biology Society (EMBC) / pre-conference
workshops & social events: Monday, July 11, 2022, conference
dates: Tuesday, July 12-Friday, July 15, 2022 / conference
chair: Christopher James (University of Warwick), conference
co-chair: James Patton (University of Chicago) ; programm
chair: Ron Summers (Collegium Basilea) },
publisher = { IEEE },
pages = { 4991-4995 },
year = { 2022 },
address = { [Piscataway, NJ] },
organization = { 44. Annual International Conference of the IEEE
Engineering
in Medicine & Biology Society, Glasgow (UK), 2022-07-11 -
2022-07-15 },
doi = { 10.1109/EMBC48229.2022.9871185 },
typ = { PUB:(DE-HGF)7 },
reportid = { RWTH-2023-00482 },
cin = { 122810 / 120000537500-5 },
url = { http://publications.rwth-aachen.de/record/862362 },
illkey = { BMBF-13GW0292C - Innovatives
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